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*J>& < <t fe 1 o<D«rWfc^«l**tf . IWBKf4«^«T 

[#5£l ] MR 1 K R l v A I 

CCtM^Li, Na, K, Rb, Cs 4 F 

r, Be, Mg, Ti 4 Zr, Hf, Sc, Y, La, 
V, Nb, Ta, Cr, Mo, W, Mn, Re, Fe, 
Ru, O s , Co, Rh, Ir, N i , Pd, Pt, C 
u. Ag, Au, Zn, Cd, Hg, B, Al, Ga, 10 

In, Tl, Si, Ge, Sn, Pb, As, P, Sb 
MB i **b^I/-^*i6atRSh*7C*r*»), R 
l &t/R 2 #7kSHb<85, ru^k y;i^~Jk i/^ar 

;U>r.r.;k T "J — ;k T;l^>, */;l/*"x.>k 75 F, 
-YS F, tF7^F, V>itm> ^-FP^k ^MA- 
(nitryl) , WBWfi. - h (nitrile) , /^y> 

6<D^ay><t, >Ub*>{b, *fctt^{bB3M**S 

r&D, a*^x^^>, ffi»j>^Jg, r^>. 7Jk> 20 

>, *~Pb'>, :t-^;k {Kfb«. -MJJk -fv~h 
■j;k T7U^r>, bpw>. t"»;^>, ^sasss; 

;L,rJ-;k ./ >»{b«J. T^Vf r >, 

££fb*iPL tji^*-)V* x-f^k r;i/f t F, ^rh 30 

>, ®, y*y-;k iXfik 7 5>, TJl^r)l^ h 

U;k ^ny>fbgsfl;**, W{b£t{b7k3l, 

rvk 7 ^ >, e>r>B£i&, ^v^7>ttye. ^^>-t 

>KiS. ^«;=i->tt fc ^Fp7W;k rn>*;n« 

[»3jB13 ] M#L i 4 Na, K, Rb, Cs, Fr, 
Be, Mg, Ti, Z r, Hf, Sc, Y, La, V, 
Nb, Ta, Cr, M o , W, Mn, Re, Fe, R 
u, Os, Co, Rh, Ir, Ni, Pd, Pt, C 40 
u, Ag, Au, Zn, Cd, Hg, B, Al, Ga, 
In, TL Si, Ge, Sn, Pb, As, P, Sb 
£/cteB i r&D, R x tt*mmX'$>*), R'tfjfcSWfc 

Jk 7 #;u;j<x;k t 5 F, A s K, b F^ 

F, »;><b«9, ^hPi/ik ~hLUU (nitryl) . 
& % r. h (nitrile) , ^ny>{b<83, 7^ K, 7 

{b, x;u*>{b, *fcW^{tR*t*r*»K A#** 

® 7 i J-;k 7s>, 7Jk>>, * so 
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*e>, x-<r;k «Mfc1S, -hU;k -fv-MJJk 
7;i^>, r;b+>, tFW>, try^>. g*«Jg 

««{fc£«L *St*tfH\ J/^ttl, ^^P7W 
W»**fc«*r*S, 8*489 1 8Btt©«rWJRI4«^ 

[»*314 ] MifiL i , Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf,V, Nb, Ta, Cr,M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
Pb, As, S bSfcttB i-Cifl. R'sWC.-C.T 

;i^;k *fc«c 4 -c 12 t^n7>u*;ur&9, R 2 # 
*^{b$5, r;i/*;k 7Ji^-;k i/^P7J^^k 
7;U*>, #;l/#^;k 75 F, F, b 
F^F, U>{b%, ^FP^;k -hy;l/(nitrv 
1) , (nitrile) , ^py>ftt 7 

^ F, vo+->, >"j;u, ^/diCti6(D 

x^b'>, x-7";b, Kfb^, ~M;;k -Tv^ 
FVik r;i^^>, r;u+>, b F^> ? >, bu^>, 
S^ISSSSWb^a, J/77«a, 

[««S5]M*iLi, Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr,M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
I r, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
Pb, As, Sb^/diBit^O, R l J&iC,-C t 7 

;i^~;k C 4 -Cxr>^pr;^;k £/c&*c 5 -c 
„7';-;i/r»o. R 2 ^*^<b«5, r^^r 
S/^P7J^^k 7'J-;k TJi'+X 
7^ K, h\ bF^^K, »;>{b^5, ^Fp 
^ h (nitryl) , 5^^> - h (nitril 

e ) , ^oy^ta, r^F, r;ur3 + ^>, *>a*f, 
5/»J^k 4/c«cn6co^py>{b, x;u^>fb, 

7'J-;k T ^ >, TJk>>, X^b>, K 

tFW>. b- ^Sffi^^;{b^!f, 

[»«S6]MRi. Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 



It 
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g, B, A 1 , Ga, In, Tl, Si, Ge, Sn, 
Pb, As, Sb^WBi-C^O, R l ##;l/tfxjl, 

r&O, R 2 #*Sl{b©j, TJU*;k T;i/£-xjk 
nr^^Jk r;i/*>, #ji/#xjk t$ 

h\ <Y5F\ tF^^F, y >{b%, ^Fn^k ^-h 
(nitryl) , 5H^ig, y;l/ (nitrile) , 

T^>, 7Jk>>, X^fc?>, x-?*Jk -r 

y;k ^y^F ? J^, t^^>, r**>, tF7t/ 

>, eyj*>, ffiRWRoi^b^ft, 

:?SS, ^>^P7^x r^ua— ;k *X7-f>BKb 

[W3RB7 1 M#L i , Na, K, Rb, Cs, Fr, 
Be, T i , Z r, Hf, V, Nb, Ta, C r, M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, AL Ga, In, Tl, Si, Ge, Sn, 
Pb, As, S bSfcttB i T?*0, WifiTJbzi**/ 

a/c«^n*^r*o, R 2 #*§^fb^, r-M^k r 

;l^~;k 7$ h\ ^F, tFr^F, 'JWti, ~ 
Fn^Jk ^ h y;b (nitryl) , fif^S, -hyjMni 
trile) , ^P^>M K, T^3 + ^>, ->n^ 

*>y;k J/dicn6^p^'>fL ;ou*>{b, 

^, 7'J-Jk 7^>, 7Jl^>>, X^fc*>. x— f 
>>k 8Mb*BJ* — hy;k YV^-F^k 7Jl^>, T;b 
+ >, tFr^X b*y^>, 2ft«S3fttfb£«9> A 
^tftfH 1 , t^^S, ^^P7^X 7;i/3-;k 

[»3jaS8 ] M#L U Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr,M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 

I r, Ni, Pd, Cu, As, Au, Zn, Cd, H 
g, B, A 1 , Ga, In, Tl, Si, Ge, Sn, 
Pb, As, Sb^/diBit^l R l #7 5Ktft 
0, R'^Tk^ffc®, TJt^k TfrT-fr. isZUT 
ji>5-^ji^ ry-Ji/, r;u^>, #;u*'x;k t ^ K, 

>r=F, tF^^F, »;>m ^-fp^. 

(nitryl) , - h y Jt/ (nitrile) , ^P^> 

{b$J, T^K, T^=J+V, 5>n + ->, V'J.Jk 
cn^^P^Wk, x;u*>{b, £/t«:^ ^{b^f* 
t&o, a^^x^^>, ®y>^s, ry-;k 7; 
>. r;L-», *^t->, x-f;k BKfkW. x r y 

^V-hy;U, T;U^t>, T^+>, tF'7^>, 
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[»*19 ] iwiawigft^wwb^. 

[«SC2 1 MR 1 , (PR 1 ,) „A, 
£WU CCTM^Ti, Zr, Hf, V, Nb, T 

a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, I r, Ni, Pd, Pt, Cu, Ag$/c 

ttAur*D, r^vr 1 ***^, r;i/*Jk tju 

10 ^x;K S^UT^x Jk Ty — Jk TJl'+V, tifo 
tf*x;k T$b\ A x K, tFWK, y>fbft, ~r 
U^k x h y;l/ (nitryl) , - h y^ (nitr 

ile) , ^py>fbf, Tt^K, r;Un^^ x isa* 
is. ^y;uRo'cn6co^ay>{b, x;u^>{b, *fc 

^ {b^«»*^^ ^ - tl ZttiiL+V 

>, x^t'>, x-T-^, mtm, ^hy 

>fV^F'J;k T^^*>, 7JU*>, bF7i», 

ey^>, ^Rffijiaii^b^n. ais^t-, s^^ts 
20 S, ^^P7;^>, r;i/n-;i/, ^^^^>^fb^, 

y^0, Mz^Ot*^ x + y=^MOJ^T-«-C 

m^mi 0] M*5L i , Na, K, Rb, Cs, F 
r, Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 

b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 

30 Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, SbJ/diBi 

;k r^^k i/^P7W-^k ry-;k Tib* 

> v T^K, >T5K, kF^^F, y >{b 

^ FP^k ^-hy^ (nitryl) , Bf&£» ^ h y 
;l/ (nitrile) , ^^ay>^b^5, Tt^K, 7^3^^ 

^n+v', >";;k */c«cti6co^py>{b, 
Mb, ^/c^y-YibM^rao, A#*X7*>, s 
40 y^Bffi. 7yHk r^>>, x^tr>, x 

-^ju, mm, ^-F^k -rv^hyik r;b^>, 
t^=^>, tF^k fy>?>, S^a^a^fb^ 

[B»*3B1 1 ] M^L i , Na, K, Rb, C s , F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
50 b, Ta, Cr,Mo,W, Mn,Re, Fe, Ru, 



5 

Os, Co, Rh, I r, Ni k Pd, P t , Cu, A 
g, Au, Zn, Cd, Hg 4 B, A 1 , Ga, In, 
Tl, Si, Ge, Sn, Pb, As, SbJ/dJBi 

R^^pyxbiar&o, R 2 fr*m<t%9. r 
;u=^;k r^xjk i^nr^^x^ T'J-Jk r 

>{b#J, ^ha^k -hUJl> (rritryl) , fit^iS, x 
h (nitrile) , ^W\s\\M. TV K, T)l^* 
V, t'P*^, ^»Jik S/cteCft^^P-SrXb, X 

>, x-r;k Kit;®?, -hU^k -fv-h'JJk T;b 

[B*S12]'M*Li, Na, K, Rb, Cs, F 
r, Be, Mg, Sc/Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, N i , Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, Sb£/cteBi 

yk TJl^xjk ;>£P7A"7-x;k 7U— Jk + 
>, #;P#x;k T 5 K, -Y 5 F, bF7i>F, y>{b 
«5 v ^FP^ S xF'j;U (nitryl) , W^ig, ^F»J 
)V (nitrile) , ^Pyvfb^, T^K, T^I/^ + V, 

->at'>, ->y;k £/c&£Cft6<E>^py>{b, 
TJU*>, bFr^, b"-;^>, a*«BR«Wffc^ 

-;k *^7^>»{t«j. r;i/+»;f r >, ®m^ig£/c 

*-<>*>?xx;l,) pt ,tftH4C>5*tt 
©Tt, R^tm* r;u*;k tji^x 

;k i/^nr;^^Jk ry-;k *7;u#x 
;k 75 K, ^F, fcF^F, V ><t^5, xFpv 
Jk xh (nitryl) , filBttt. x h y;b (nitril 

e) , -"py>{b«i tv> f, t;up^>\ ^p*^, 

S";jk £/ctecfte><D^oy>{b, x^Xb, */c 
ttWffcRSIttra'K a^^x^^>, ®y>K*g, 
7'i-Jk 7 5>, TJl^X X^fc*>, x--r;k 66 

{b^5, xF»;;k -fv^F'jJk r^+>, 
tFr^x try^>. ^a^^fb^, ~KWX9t 
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l Stt<D«^fra£tt. 

m^m i 4 ] ffrE^FJStt}»wfflrsaii>«c < t *> 1 o©«r 

fgfb<S^<£ 0 fe*^«*r*ft-r »*a l IBiEcDM 

m*m 2 iBfg(DfiigjMf4g^o 

[Hl«31 1 6 ] WE^ffittiB&&«S*rtt^fiStt*©3 0 

10 

f*^, Kfb^, xFy;k >fy^Fy;k r;i^y>, e 

y^>, a^S^b^tl, f>7tF077>, 
W;I/A7U\ AS^T, S/^fil, V^P7^ 

^t* ?>l - $ n €>ffecDK&^b^r^ a , if 

^« l 6ieigcDtaiBJli(4tg^5o 
20 [ii^Jg i 8 ] mM&MfflftJ # -ik 

■JxW^> t ^W5>, ^x^;UT$>, t' 

xFyyf;^>yji/7$x 7>^7 ( x^u>> ; r 

-f>, FMfWX7-r> x 7'Jik S>^P^>^^ 
x>, xf;K>t'> 4 h;Ux>, ->^p^ 

tf"yx>, ->^p^^^^x>, i/^a^7'^F>jx 
30 >, '>^nt^^rh7xx y->^u>, t F 7b F 
p^^>, ^^WolA7 5 F, 
F, it^^^iU, ftM, x^;i^*-y->^ y^> v x 

K^{b*^, x-f-;k 7il/fb F, Irh 

>, ^, 7x/Hk xXfik T5>, T JU^^x h 

y;k ^p^Xb^{b7k^, ^^{b^fb**, ^+x^ 
40 >^J&, *>'j3->ft xhd7^Jk TJU+JUBM 

;k 5S{b%, xh«;;u, >fv^F'j;k b*y 

S^iS^ib^, fh7b FP77>, 
t^A7 5 F, ASt^7>T, isv7*&W. zs?aT)\str 

so t?y;i/-^e>illR$n^ffe<Di2fi[{b^tar*^, IS^ 
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m i im<Dmmmm&to 0 
[§s*^2 o ] mimim&s * v-Jk x*y-;k 

xh v s?-)i><t))iT 5>, y>*xy, x^u>>>y 
x>, -^>4f>, x^jl/-^>4f >, h ;Ux>, i/5u<^ io 

k, gm?*^* w^m. x^;i/^+-9*>K, x 

m^m2 l ] mria^rg14^c 5 -c 1J T;i/^>^6 
;k TS>, T^», *^b'>, x-<=r;k «S{b^, 

^ V7'a^v- h'J^^^7 5 

>, ^^^;l/X^;l/T i/xf;M^;l/7$X b 30 

xh'jyf^>'j;i'7$>, 7>^7, x^u>^r 
7 , Db*i/>^7;>, h >;y^;ux^;ux^u> 

^7$>> F'j7x^X7^> t HJx^*;*? 

x>, ^>-fe*> v x^;l^>«t2>, h;Ux>, y^P^ 
^if^x> v >'^n^^^> J x> s ->^d^7 p ^F';x 

h\ gm^f-fr. »BL x^jU^*-*>BL y£>, x 40 

n#392 i ettoOTiBiRHa^. 
[ts^JS2 3 ] mtvpti <thi mmmit&®>&. v> 

M*)l>-. ^x?-;U-, J/d^-fV^-B, A 
1. Ga, In, A s ZtcteS b*fg{b^ ; Me, A 1 
H(NEtMe,) ; SH3:/?-;Uy;l^» ; (Me 3 N) 
A 1 H, ; (E tMe,N) A 1 H, ; (Et,N) A1H 
,:CpWH,;Cp,MoH,: F'^W", h l/x* 

:/at;u-, n;n?^;i/-, b v*:*^>?-ju-, £ 50 
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/c«x^;l/i>y B, AL Ga, In, Asttc 
(iSb ; f h b 7XfiL<-, fF77x 

x;U-, l/difF^n^-Si, Ti, Zr, H 
f. Ge. SnJ/c(JPb ; ^j* i>x^;l,-, 
S/c«i/^V^W-B, Al, Ga, In, Asi/c 

^3, Cp, TSb\ V>jt*>lT 5FSfctt7S?F ; h U. 
x^;u-, F , J'fV7'^- 4 b Un:/at;U-, b 'J 
-fv^atr^-, h»; n ^^;u-, */c«x^;u^y^ 
;U-B, Al, Ga, In, AsJ/diSbFM^ 
7 5>, ^xf;M^;l/7 5>, ^5 L Jl/XW7 5 
>, £fcteb 'Jx^7^> ; $xy*JU-*fctti?x^ 
;U-Zn, CdJfcBHg; (*:fr^>*Jl/) 4 C r ; 
E 1 3 P b (**^> b*is) ; Cp,Me,Z r ; (M 
eNC) ,PtMe 2 ; Cp I r (C, H 4 ) 2 ; t'XC p 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 
gl/diCr ; ai^K>t'> ; fc'X-O-fef >- C 
o, MoJ/dJCr ; F'j7xxjl,-B i , Sb^/ctJ 
As ; F'itxWpy; F'JXCp-Sc, Y, L 

a, Ce, Pr, N d , Sm, Eu, Gd, Tb, D 
y, Ho, E r, Tin, Ybi/diLu ;f F7Cp- 
Th, Pa, U, Np, Pu*/diAmFy^7U;W 
'J^AiCpCr (CO) , ; Cp,ZrMe 2 ; Cp 
CuPEt 3 ;CPIn;CpIr (i/^n^^3?^x 
>) ;CpPd (7'JW ; C p GaMe, ; C p Ga 
Et,; (y^a^>x» FeC0 3 ; (->^D^ 
^^fF7X» F eC0 3 ; x.^-jly ^a-fe> ; Cp 
Mn (CO) j ; {UZu^Z F'Jx»Mo (C 
O) 3 ; TICp ;C p ? WH, ; (y^^U>)W(C 
0) 3 ;CpRe (CO) 3 ;CpRh (CO),; Ir 

(7'jW 3 ; P t (7'J;H , ; Cp I r {is*u*9 
; [Ir (OMe) (->^a*^^*^^ 
» ],;Ru (>-^n^^^^^^>) (7VJI/) 2 ; 
Ru 3 C0 12 ;Fe (CO) s ;Co 2 (CO) , ; Ru 

(CO) 3 ( 1 , 3-is?U^*Wx-» ;Os 3 CO 
l2 :Cr (CO) 6 ;CpCo (CO) 2 ;Mn 2 (C 
0) I} ;CpMn (CO) (is>?u^72 h 'Jx 
>)Mo (CO) 3 ;Mo (CO) 6 ;Ni (CO),; 
Re, (CO) 10 ;CpRe (CO) 3 ;CpRh (C 
O) , ; Ru 3 (CO) 1, ;W (CO) 6 ; C p V (C 
0) 4 ;CF 3 Co (CO),;Pt (CO) 2 (ffv* 
; I r (CO) 2 {istu*>7*t*i>* 
>) ; (CO) 4 Fe [P (OCH 3 ) J ; (CO) 4 F 
e [N(CH 3 ) 3 ] ;CoNO(CO) 3 ; 7h*i<<. 
OCH (CF 3 ) 2 , OCMe, (CF 3 ) , OCMe (C 
F 3 ) 2 , OSi (CH 3 ) 3 , OC(CH 3 ) 3 , OC (S 
i Me 3 ) 3 , J/dJOC (CF 3 ) 3 Li, Na, K, R 

b, Cs, Fr, Cu, Ag, Au, Hg^/dJTl ; 

h+^>, f F7X h+V, f F7'/V7 r D4<+ 
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rh70CH (CF 3 ) ^h^OCMe, 
(CF 3 K T F70CMe (CF 3 ) fF^OC 
(CH 3 ) 3 , fh70C (SiMe 3 ) 3 , f h70C 
(CF 3 ) ^^difHOS i (CH,),Si, Ge> 
Sik P b, T i , Z r £/c&SH f ;VO (YV^'n^ 

iK'X h'JOCH (CF,),, MJOCMe 2 (C 
F 3 ) , F'JOCMe (CF 3 ) h'JOC (C 
H,),, h'JOC <S i Me 3 ) MOC (C 
F,) 3 , */dJF'JOSi (CH 3 ) 3 , B, AL G 
a s In, P , A s £ fctt S b ; E 1 3 P b (^y7*D 
^>F) ; (»3^h^»CuPMe 3 ;f h7* 
X (^^7$^) , r*h^*X (^W;/) 
Ti, Zr. Hf ( Si, Ge v SnJ/diPb ; 
^;ur $ > / > j j.^;ut^>'> ; ^x^;i/7 s 
~i&fb125; t:x^^;i/7^7^'»S{tt; Me, 
z n ( h x^ut ^ >) 2 ; ^x^;ur s s*ja 
X£>7^> ; h'J^ (^^7^) *x? ^ > ; h 
•;x (^^;uy $ y) t>**~ ; h yx (^y^;u 
7^) rfci/is ; hyx (^yw^ >>) X^f 
> ; F'J^b'^ ( h x;l/hf)A7^ 
K ; t'X (^^^;l/T 5 s) ( h 'jy^x^l/xf u 
^7^)7^^^; (CO) 4 Fe[N(C 
H 3 ) 3 ] ; Li, Na^KN (S i Me 3 ) ; ^> 
^^^7$ v£>£rt/ ; i/xW^ y^^l/X 
X ; *jlT 5 yy^>yxr> ; hUX^y 

( h ^^xfl/>^75y) ; C 

pCu (PEt 3 ) ;CpCu(h »j7iXj^X7^ 
» ; (f 3^h + f) CuPMe 3 ; P t (P 
F 3 > 4 ; N i (PF 3 ) 4 ;Cr (PF 3 ) (Et 
3 P) 3 Mo (CO) 3 ; I r (PF 3 ) 4 ; T i (NO,) 
4 ; Z r (NO,) 4 ; Hf (NO,) ♦ ; S i (CH.) 3 
(NO,) ;RuNO (NO J ) J ;igfi^J')A;Sn 
(N0 3 ) 4 ;Co (NO,) 3 ;VO(NO,) 3 ;CrO 
, (N0 3 ) l ;TiCl 4 ;ZnCl 2 ;ZrCl 4 ;Hf 
Cl 4 ;AlCl 3 ;SiCl 4 ;GaCl 3 ;SnC 
1 4 ; CoC 1 , ; V>M*)\,-. .^x^;U-, $LtckZV><< 
V^b-AK B. Ge. Si*W*AsAay>ffc 
$J;N(SiMe 3 ) z Li, Na$/c(iK ; B (CH, 
SiMe 3 ) 3 : {(Me 3 Si) 2 N} 3 — B, A 1 , G 
a£/c«In; (Me 3 S iCHJ 4 -Ti, Z r ttc 
»H f ; { (Me, S i ) 2 N} , -Z n, Cd* 
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•r ^ 

1»Sf £ ISM ^ CC^A 5 n , 3*336 2 4 IBlfcCMfrtt. 
[ff!33f 2 7 ] B^H?^*«l^rt©iflEiul8«5»«: 
10 «ft*r^Xf*^y*i, 

R«>Vn*-^ - #x<D^5:^l/X<DJB^C«A«:J:i5 . K£ . 
liiWff^Xf^'im fi5fc^2 4fBtS<D 

[»3»B2 8 3 «na*rajR«ara^jB7cafl. mora. 

20 [fi^JS 2 9 ] ffirlBSTcffJ****, V * - 5 > 9 • # 

[ff*^3 1 ] fjfB^{b#J#7>^7> b K5t?>, 

W#«2 8Ett<D#ffi Q 
30 2] ffi&lr<Hlfflfti' : 7>, lsts*y>* ?v 

IBtgO^ffi, 

A';l/X©^- SrVXCCBfi^Xf-^ BglB^/X(D 

^f, gfJCD^/X^^^-^ • ^7Xr^>0, fECC^IJCD^'X^ii 
TSWr**, »*«2 4SBtt(D*ffi. 

3 4 ] BafEa^^r 3 o«±(DStt * ^'X<D^S 
40 A , jivx(D>'-^>x«:ltxf >^*ft*» i?IB*fX<D 

i o*sffrsB«wm»^©a{tsnfcWB«w** 

80<D • ^fX"C*0, MCCgO(D#X^ 
ItSflr * ^> . IS3}cS 2 4 fBEGtffffi. 

^^xcD^-^vxtcBg-rxf*^^^, B9IB//X© 
l o^MiBfilgJM^S^comfb^n/cmiSg^^^ 

a<t . i i2*gcDH^jif4ig^?(Dm^b$n/cHuig 



la 

©#&„ 

[11*113 6] iMBS«£4^Lh©J?&S*7X©£S 

ft. fllJ(D:ff*a^-i? • tfx-e$>r). hkjjij©*/*^ 
mt . 1 ^©iwbjro^^oswi: s ft /cmis 
©#&, 

i m^m 3 7 ] 4 o«±<DI& 5 # * ©£5 10 

i o^MieHfrigiif4zi^5©^b $ ft ftwmm ^ 

ft. W\<D1j7>1fl>*-~V> • #X-C#>>3. M(CSiJ©^X*ijl 
tESij-c$>«3. MKSiJ©#*#. ffiS©§tfb3ftfcii«!!g^ 

» i . i latt® «ffgjswsf?B^f!i©^{ t s titcmm 

^^^©^'-^^xccBB-r^T-'j' 7 ,; Sr#^. H«ia**x© 

1 o*SffliiBH>rigJi*4ii-^©m{b s n/cKifi^s*^ 20 

ft. WOijX&^-V* ■ ijXX-b*). mitMcDJjxwm 
70WT& 0 . M«:J5iJ©;tf*#ft«©3Uk$ ft/c> ') 3 > 
*frlWfflMt<b. 1 IB«£©BulgMf4il^3©M{b 

[nwas3 9 ] mibs«*s. ^m&mm. mn#. # 

IS. W«S»t£. &JNSMb«f. fSttiV ■ 

ft±~> 'j 3 >g«, Gelg,' S iGelS, G a A s 

mm, Rz?cti*><Dm-&&&tci<z&m*'£tsif)i~y'fr 30 

2 5 nffi<Djm. 

[f»^4 1 ] m^mmt. jisbhsji 

Zs-V1tV=y ifRV&Moimn'* 'J T£ /rLTTffii|©lHl88 
tcgM^tiS &©«:*$(,>-*:. grisa^f^iJ-fltig©^** 40 

< i 4> 1 o©^^*^, nt^m 2 4 msL<Dnmvz <t 0 

3 ft 

[It^4 2] H?l2€E.W.©^®mffiJl*5. SiO„ S 
iO,N„ SijN,, T i ON. A 1 N. S i N. Ti 
N. Ta a O s . TiO„ ZrO*. HfO,. Al 
2 0 3 . La 2 0 3 . Y.Oj, Cft6©^=fe. m&®)£tcte 

s ft ^. W3j?JS4 i ie«g©^*„ 

4 i lets©^,, 50 
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[»ti4 4] m&5 9vmv* #>)*sw>. w. 

Mo. Ti. Cr, Cu. RZfCtlf^DF-y'itcmt 

3ft£. 11*^4 iiett©#&. 
m#m4 5] ffismn'<VT&. TaN, TaSi 
N. TiAlN. T i S i N, TaWN. TiWN, T 
aAlN, NbN. ZrN. TaTiN. I r0„ 0 
s, OsO„ MoSi, TiSi. ReO,, RVCtl 

[»*»4 6 ] Hfriaigaj^@*5. *ui"j3>. n i , 

Pd, Pt. Cu. Ag, Au. Ru. Ir, Rh, I 
rO„. TaN. TaSiN, Ta, SrRu0 3 . La 
SrCoO,, S^cnf.CF-^fcttlfK-^ 

[it^«4 7 ] mnmw,#m&, sio„ s i o 

„N y . Si 3 N<, Ta,O s , TiO,, Z r O, , HfO 
2 , A 1,0,, La,0,. Y,0 3 . ffi^^^lS^fb 

^ty^;U-7>6SiR3ft. CCTB*!, A I . T i , 
Zr. Hf, V, Nb. Ta. Cr. Mo. W. Cui 
^t?^b-^P,iitR3ft.S#IS*#tf. 1 
-3©Htt«{iJWt?* 0 . AJ>m 1 7^M*^3 ©iEOff^S 

<§f*wr'2>d>J i i< £6 ^©iifta©* B5 

>^^a w-c; ^a, ^^>^i8. r;U5 ? h 
^>dfJi/Kfxv^ • x h a^^-^A. -t-^itxv 

>. ^W^-r^ FU-t/A. -^-Y^^^-^A. ^r^^i? 
jUa^^A. %±m\ : -y ■ ir4ffl&, RJ>'Cft6©F 

-7>6ji^3ft-5. i»*a4 i teig©^ffi„ 
[t»*^4 s ] MumsummK ni, 

Pd. Pt. Cu. Ag. Au. Ru. Ir. Rh. I 
rO„, TaN. TaSiN. Ta, SrRuOj. La 
SrCoO a . SCKCfte© \r-7S.tcVmiF-7-g: 

-s. wm.4 i ia*£©*So 

[11*14 9] Sl«#llrt(Ci7^>^$ft/ch 

* ^> r. iiutaeiiiMf i»©4>& < ^ ^> i -3©«fiss^. 

[»*315 0 ] #jfBpm{*Ji#. SiO,, S i O 

.n,. si 3 N,. irjm>)> • #57.. smmtvi. A 

1,0 3 . SC/Cft6© K--^*fc«#F-^^. tl^ 
«l. Rtf£II£#*fi^-:/*>e>igtR;*ft5. if ^4 
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tW*H5 1 3 miZftMoyiVTtmfiK WN, T i 
N, T a N. SiO,, SiO.N,, S ijN,, T AWt 

';>^5^, mmnm. a 1,03. wcneoh- 
[it*95 2 ] greE«M*&*s> s/y a 1 . 

W. Mo. Ti, Cr,.Cu, RV&VCtihO) F-7" 
2» e. ii!R 3 fx £ . 4 9 IStSO^ffi. 10 

«*£ k u -f >mm<DNi<D? +■ * juMtii - Htrte^ * * 

fc 1 o©*w»jr#. ti*ra 2 4 tets©^s«c «t 0 
[swa®5 4] Btriey- rgsm##. sio„ sio, 

N v . Si 3 N,, Ta^,. TiO ; , ZrO„ Hf 

0. . Al a 0 3 . La 1 0 ! ,Y,0 ! , «££*£JKKfb 20 

$tf^;U-^6®tR^n. CCVBAK Al. Ti. 
Zr, Hf. V, Nb, Ta. Cr, Mo. W. Cu£ 
^^;u-:/*>&aW?SftS&Jll*£t»\ 4>fc< it i 

rxDwrnsam-c^ 9 , Aami nm^o 3 ©je©?fmii 
mm? Z'j>te < 1 iomm<Dt> m 

n>&x Fp^^a • /•{■j^A, ^7:^a$x h a 
>5 L ^A • A'J^A. ?-*>®il8. r;U5>^-C 9 h >; 
^ A, T^5>^^>if>. ^£>ffii?;U:3x9 A$S. 30 
$>$;H^7^ • x F d>?-^a, - + ^t'XV 
X-Xhn>3^A. ?$>KKX7X, srJM7>ti 
>. ^r-YK-f v F V^A. -Wit^y-^A. ^^^-^ 
jUn-^A. #±31 K- 7" • *--f|£S. MCh6©K 

ci»*JS5 5 3 fuie-y- Fgtm&*52otU:©Jia>e>t» 

[«*3I5 6 3 B?i3-y- Mtffirti. # g ~> A 

1. A g . Bi. Cd, Fe. Ga. Hf. In.M 40 
n. Nb. Y. Zr. Ni. Pt. Be. I r, Te. 
Re. Rh. W. Mo. Cr. Fe. Pd. Au. R 

h. Ti. Cr. Cu. ~%iX?Cinh<D F — 7'$fc{J# F 

IS^5 3Ett<D#ffi. 

[^©SMO&sfciiin 

[000 13 

tC. ffr^Hil (CVD : chemical vapor deposition) 
IkZft8r?-Mtl& (ALD : atomic layer deposition) 50 
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[00023 

( 0 . 2 5 Mm) **J3Wr*3BtfS3WK*j(,»r*S-C* 
£©-?. •?-©K'fb^j©Jf $©W— &y- 
/?3©JS}— 14©&#«£fc. x^^>^©pflcc. J!I©i$i 

[000 3]$«#T^'U^-->'3>(Ctel,>t, CVD 
S/c«ALD«:<fc9tf»3ftS{i£/^<!:©Ktt. 

r • #;*££© tttotttimam.*) mmmmzmc 
-cmu-e&iLxzwaw?? (bubwer) %m*m^ 
-cisssn. c©t§£. ftj— ftmrigy^ 9 ?z.*kmz.m 

<DX\ U&W^-f'yfflfcVX.. •7>©F^Sfc«7><h-7> 

)SfijtS©^fb«:'o^*5Sc«t*5»i6n'rc^ 0 llttfb 

^ra©«ja«cm^i/. aw^^ftsii 

-SCiA^enrfcO, 7><b7>©^©l8t!£SiiS© 

c z> . iimimmimmtc t^n \-zmmn 

7rtt?©«{b©ra©Buig^s©Ba. mo-mm* 4*>\> 
au BsraoMiatcf*^. Buig^s©^w^ibtcSF^-r 

cc<fe«3. ^ne.©{b^tfc^*^b3ii-€.. B?lg#lM«. 
Btrfg^M^aormrafbsn^^b^+^^+f <jt ■ 

[0 0043 tS*©^--/7i^fiK:*jiir- > taK:ffi«$ 
n. s?^©^^?r^.2.H5^a©e»i«:«. *^fb%. 

a^sKxju. 7 s f, y>{b43?. ffi^. ^ 
ay>fb^. 7Ji/3*->F. ^a+^FSc/^'J^S 

CVDSWLDKt^tflCl^t* 

^cifjie.. *ne»©igstot4«jiis;. fii>s»«aas 



15 

WW««<D^«f{C<fc«5WIR3tl4 Dario 10 

M FriqoRO'Gerbrand 3. M. van Ei jdenK: £ £ "Chemis 
try of Materials", 1994, 6, 190-195, $LZf ICC. E. C 
hryssouRO'C. W. Pitt&t J: 5 "Applied Physics A Mate 
rials Science and Processing", vol. 65, 1997, 469- 
475£#M) o 

[000 5 ] J»W«:^$3EttfflrW«WoaiJ©««:«. 
(>^P-*<>2>>x^;l/) Cu (PE t 3 ) fti'COCu 
( I ) ffc^*W*0 , Cti«7 0 •CKBM>(KC>fifirc> 

<Dffl*L<«cl*W-tt&V#W3W4*4D4 (C. B. 
Stringfellow&C<££"Organometallic Vapor-Phase Epit 
axy : Theory and Practice", San Dieqo, CA : Academic 
Press, 1989£ #M) „ 

fcuraiasfiS. r^3*-> F»*fc. n$ra<!:±fcic« 40 

#*S/Ff2. »tt*IB©i>o< "Jl/fcffl53E{taB[«:j: 

Ai 2 o 3 c7)«#aa^, 8e*©-^^^a*«:ffli»riwffli 

T^C<b^:B^tC-r6 (R. G Gordon, K. Kramer, X. 
LiutCct^MRS Symp Proc. Vol. 446, 1997, p. 383£r# 
JH) • 

[0 007 ] ffiCDWCCtt. TJVa^iy F£RflUcS«f« 50 
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{b, *y y-hf«—>3>, RZ?mB!&<Dffift&$>*) * 

ec*B*C* 0 , 1 0 0 -CCM&KraJBT S C t aWtt 6 
ntt^o VO (NO,) ^MCrO, (NO,) 

fin*, tBcs&st'&o o 8 cr§??$n^#t^6o c 

ntCOliTJi, D. G Colombo, D. C Gilme 

r, V. G. Young, S. A. Campbell RO'W. L. Gladfelter 
&C<£S "Chemical Vapor Deposition", 1998, 4, No. 
6, 1998, P. 220^7^3*1X1* So 
[0 0 0 8 ] 

fflT4ci^c^(t weazen-cos. *mm& 

15 2043 1 4-^, 2 2 5 5 6 1 IU!jl5 2 

8 0 0 1 2^, |5jJfl5 4 5 34 9 4-5§, 1 
95 2 2^8, 4>&< ti> lmo&mr h*- rKftT 
S/cte/S^r*- FR»f*«:*S£3*i4Ca, Sri 
fc«Ba«8tt«:$tf«jR*flac*r, Ca, SrJ/diB 

5 5 55 1 54^1 fh7b F ^ >F*3K:P b , Z 
rMT i ^bVCcUiUy h*«fr»iR*flyBT 
S»^<Dfb^»6C<fc4P b ZrTi O a <DfiRfiK:oi> 
TWtSL>TI>4. #B«*«5 6 7 7 0 0 
5 6 7 9 8 1 5-^«, 4>&< ifc HB<D<3^ r*- h 

£#£K^l>rP*r£o *H»fr*5 6 9 8 
0 2 2^, ^ > 3? ^ F£JI/ y >®fM»^<D{fc¥3fc& 

^>^^ F^KiS^^ h^- h SO* V >^W12{4^^ 6 
^SB?j^fb^5^^0 0 *Bftttfll5 7 8 3 7 1 6^ 

i^r, cvDk:j:0 p t*fi£SSii€>*atcoci"C5g7n 

*S«FfrS5 8 2 0 6 6 4 tt^S^Wffl 
tfo *@^m5 9 0 0 2 7 9-^«, lt*(DiB{4^<D 1 

s«€:ga7n-rs<, *a^ms 9 1 6 3 5 9§«, 20 
<DM^sc 6 -c l ,r;i/^><b, yy a • -<-;*<D?gj® 
*/c«*»;r ^ >0)3flE»»«rtccig»s*is. Sr, 

Bi, Ta©(3^ h^- FdW«TK«J»*SOWIE«J 
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fis-s*:&*s:HKv*-s. *mtt¥fms 9 8 0 9 8 3^ 

B. &m^m<Dtim<Dtcisbl,t, £M&V>>rY*-Y<D 

b. ti^Wigss^w-rsci^enrfeo, -e-tuc 
«#i&$ft£. 

[0 0 0 9 ] *ffl!|$ftSfr5 9 0 0 2 7 9#B. CVDK 

m-<mwm8zmzQm&<)bK> . se->r. swa-c©* 
18*5®. atdntc^iRsnAiwiBwr. Mfb^ftrcieti 

[ooio] st*©^#^cn2^{cp-rsx^^. 

KfcOTfffl 3 ft £ m < ft* 3 tltcm * fcttB 

zbi&? Sterne mtctc&msntcmmmmm&mz 

[001 1] #IPJB. c V DSO'A LDTV'V 
If. 2V*-K. SCig. 7.4 9*. 5£?c# A K. 

ffl^iis n *tt*©ffi©mji3&j#* ft s. 

[00123 

ig^gJB. Li. Na. K, Rb. Cs. Fr, Be. 
Mg, Ti. Zr. Hf. Sc. Y. La, V. Nb. 
Ta. Cr. Mo. W. Mn. Re. Fe. Ru. O 40 
s. Co. Rh. I r. N i . Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In, 
Tl. Si. Ge. Sn. Pb. As. P. SbMB 
i *&ts?)\>~7frhmVlZtoZ7£Mfrhi&Z>'ptj;< t 
«>n©iIiB^^, ttoic*.mim. r***. 

K. 'JWtt. -hP->Jk -F';;l/ (nitryl) . 

^-h (nitrile) . ^O^Wkll. Ti^K. T 
;Ua*>>, S^p + i', S");U. KO't ft6©^py> 



;k x-f-.il>. TJbftK, -y F >. K. 

x^f-Jk T3>. Til'+A'i F 'J;l\ -"pyXfcKft 

ft. FPTJU+JU. TiU+^BISflfi. RO>'Cfte>©*g 
^emsts 9*- 7fr h iltRS ft -S^r§14®f*rt «c» 
». *.{fc*fctti*»i*fta. ttra)^B£ttKffifflt x 

■C*0. Bffi. «ffi&tf«ffl©S£4&*>6tfto!t3ft. C 
ft 6 jWB£*£ttK: * 0 3 ft 2. . 
[0013] **W©«rlBlli#4jB^«* 
««±«:«*)aaiS«4CVD*fc«ALDffi 
KWT*. KJBM£«. gffi£^gtti*!©fflll*K 
«Wt-T * * f- y 7 4 . flMt S ft fcfTII8«©fiSfl-% S 
SLBcttSLr. ■*ffijfft-r«x?-y^ , &*£tr. C© 

«{b3fttt<rfeJ:l». lUSSW-CB. ^igttjRjWttiK 
^»4-^«:a{h$ft^o *aw©JH<c«l6«r». ^ 
JSttWttfR^Snr.- Sl6jlF*»6*»©»a8-ClK26Sft 

[0014] *^©S(|©^iB. *7^S«Cj;t)^*3 
ft£ 1 ofet±©Ji*ffl*atf^JMMft©»i«K:|wri. 
[0015] WiC*ftW<Dfflo>fmiZ> d>& < 4 *> 1 -3 

©«j^*jw*«w©i«giBHjB^«i3»>6»ta3 n* . 

S^S^S (mulricatiponent film) ©^fiJEKM-T 4. 
[0016] E(C^9!©}}ll©tttt(c«. £©<>©#£ 

tfSiF«ji©^Et 03 l(C^3ft^<fc^iC. **SCCJ: 
•31**3 ft 4«4«*a*. #-*g±«c«)S3ft^n 

StWMh7>yx$ (NFET) RCFpS*^« 
F7>yxi» (PFET) ©W2F*£tf. fflffiSS^JSK 

{bn^tt (cmos) m«@s8^a^T©m„ 02 

fCmSft.&J:^{C. *^StCj:i3«#3ftSlg*ffl*ji 
tf*SHSa3>7 : >lr-©}fJfiL 04ic^3ft^ <: fc^(c. 

0(=t#3ft-5M«rffl*jitf«S@KEiS»jS 

©JfJ^. 
[0017] 

[ ^^©HSS©Jf$S ] »as© J: 9 (C . #f£"!B B C V D £ 
tett A L D tcttlii&MBliKttadfttcH L . C <DU&®1 
B. i ) **»!©2J>tit < 4 «> 1 <!©Mlg^e4 . i i ) 
^RS14SE44$tf. 

[ o o 1 8 ] mwema, ll Na. k. Rb. c 

s. Fr. Be. Mg. Ti. Zr. Hf. Sc. Y. 
La. V. Nb, Ta. Cr. Mo. W. Mn. Re. 
Fe. Ru. Os. Co. Rh. Ir. Ni. Pd. P 
t. Cu. Ag. Au. Zn. Cd. Hg. B. Al. 
Ga. In. Tl. Si. Ge. Sn. Pb. As. 
P. SbMB \*^tsV)\,--7frhm$l2toZ>Tm* 



IS 

(H) , T)l^)V (CR 3 ) ; TJMr-)l (CRC 

R 2 ) > uttxiTfotr—jv* ry-;k t;i^> (cc 

R) , tfJl^JV (CO) k 75 F ( N R 2 ) . 5 K 
(NR) , tF^^F (NRNR 2 ) , V >{ fcg? (P . 
R a ) v -Fd^;KNO) , - b Vfr (NO,) , 
* (N0 3 ) . — h 1/ Jl' ( R C N ) % vr. h U;U (R 
NO , Aay>fbi» (F, CI, B ri/ctt I ) , 7 
i?V (N 3 ) , (OR) , vn + -> (OS i 

R 3 ) . ^ } JJl (SiR 3 ) v Wcn6(DAny>fL 10 

&&+<D^a?><tmmmt, f, cl Br 

R&ftK, SCC<fc*oa»at©«ftiUr3E»3ti&. 

Ea^o^-fYfcSNfftt*, s i cc^&cg&soa&i 
[0019] *%w<Dmrre«5»<o-«ffcffc^s;«. *x<d 20 

[»S3] MR 1 K R 1 v Aj 

[0 0 2 0 ] CCtMIJ:, Li,Na, K % Rb. C 
s, Fr, Be, Mg, Ti, Z r, Hf, Sc, Y, 
La, V, Nb, Ta, Cr, Mo, W, Mn, Re, 
Fe, Ru, Os, Co, Rh, I r , Ni, Pd, P 
t, Cu, Ag, Au, Zn, Cd, H g , B, Al, 
Ga, In, Tl, Si, Ge, Sn, Pb, As, 
P, S bSOT i Z^ts#)l-y-&bMtR$ft2>7€m-C 
R'SO'RSt Tk^t^?, r;i^;u, r;i/^x 30 

;k r 5 h\ Y^ h\ t bus b\ v>{tm. ^-Fp^ 

;k x h yjlr (nitryl) , fit^ifi, x h r; rt, (nitril 

e ) . >fy^F»jJk ^ay>{fc%, t^k, tji^* 

ftS, El— (DS/ctiSaSEflL^rA*. g/c, Atefr 

y ^> (r 3 p) , iy>i^ ( (ro) 3 p) % rs> 

(R 3 N) , T;k>> (R 3 As) , X^t*> (R 3 S 40 

b) , x-~r;i, (R 2 o) , iftbtt (R,s) , xh «;;u 

(RCN) , -/yx h 'J^ (R NO , 7;l^>, t F 
i^yJgg, y^DTJ^X T)Va-)l> (ROH) , 

j>Mitffi (R3PO) , rwjfk 

g/c, x^l, x+y=5cXM<D«^IIir*"3. 
0, Mz^0t^ fl 

[0021] *»mo»sftmriB«iR«. ^micmtz 
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-, i^x^;U-, ifctt^>(VW-B 4 Al, G 
a, I n, As$/c«Sb**jtft; Me, A 1 H (N 
EtMe 2 ) ;S3^7;^»; (M e 3 N ) A 1 H 
3 ; (E t Me 2 N) A 1 H 3 ; (Et 3 N)AIH 3 ;C 
pWH 2 ; Cp 2 Mo H 2 ; F'Jif;l/ 
-, F»J>fy^-, h »;ny*nf;i/-, F'JYv^ 

&x^;l,^^;U-B, Al, Ga, In, AsM 
Sb ;r*h^^^;I/-, -rh^x^;l/- x f F77x^. 

Jfcttf F^n^-Si, Ge, SnJWJ 
Pb ^x^;t/-, JWJ^Yv^- 

B, A 1 , Ga , I n, A s 4 /cteS b*^{t%, *fb 
7vitW. aVim, Cp, 75 F, ^ 

W5Fi/di7^F; hUxf;l/-, FUYV^ 
h »; ny'ntvu-, b V yy'atvu-, F'jn 
£/cttx^;l<^^;U-B, Al, Ga, I 
n, As^/diSb F'J^W75> k >>x^;l^^;l/ 
7 5 >, ^?;l/xfji/7;> ( J/diF'JxW^ 
>;^^-i/di^f^-Zn, Cd^/diH 
g; (*^>^l/) 4 Cr ;Et 3 Pb (*^>F + 
;Cp 2 Me 2 Zr; (Me NO , P t Me, ; C p 
I r (C 2 H 4 ) a ; t'XC p -C o, Mo, F e, M 
n, N i , Ru, V, O s , MgrgfcteC r ; b'Xx^ 
;U^>4f> ; b'X-<>-bf>-C o , MoMCr ; b 
•jy^xjb-Bi, Sb^/diAs ; Fn'xWa 
>; hUXCp-Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
bJ/diLu; F'J^79;W»J^A;C P Cr (C 
O) 2 ; Cp 2 ZrMe 2 ; CpCuPEt 3 ; EtCpC 
uPEt 3 ; CP I n ; Cp I r (^a*^£^x 
>) ;CpPd (7'J^) ; CpGaMe, ; CpGa 
Et 2 ; (->^a^t^x» FeC0 3 ; (v^n* 
^rF7i» FeCO, ; x^7*Pt> ; Cp 
Mn (CO) 3 ; 0>*D^y* h 'Jx» Mo (C 
O) 3 ; NdCp 3 ; SmCp 3 ; ScCp 3 ; TbC 
p 3 ; T 1 Cp ; TmCp 3 ; C p 2 WH 2 ; (y>^U 
>)W(CO) 3 ;CpRe (CO) 3 ;CpRh (C 
O) 2 ; I r (r«J;U) 3 ; P t (7'J«,;CpIr 
(^>^a + ^^*^^» ; [Ir(OMe) (^>^P 
*^£*^*>) ] 2 ; Ru (->^a****>>:*-» 
(7'Jib) l ;Ru J C0 11 ;Fe (CO) s ;Co, (C 
0),;Ru (CO) 3 ( 1 , 3 -v^P^tfvx 
» ; Os 3 CO l2 ; C r (CO) B ; C p C o (CO) 
2 ;Mn 2 (CO) 10 ;CpMn (CO) 3 ;Mo (C 
0) 6 ;Ni (CO) 4 ;Re 2 (CO) l0 ;CpRe 
(CO) 3 ; C p Rh (CO) 2 ; R u 3 (CO) 12 ;W 
(CO) 6 ; CpV (CO) 4 : CFjCo (CO) 4 ;P 
t (CO) 2 (>^n*>7£*>^>) ; I r (CO) 2 
(^>^P^^^^^^» ; (CO) 4 Fe [P (OC 
H 3 ) 3 ] ; (CO) Je [N (CH 3 ) 3 ] ; Co NO 
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(CO) 3 ;:/b^>, OCH(CF 3 ) 2 , OCMe 
, (CFj) , OCMe (CF 3 ) OSi (CH 3 ) 3 , 
OC (CH 3 ) 3 , OC (S iMe 3 ) 3 , SfcttOC (C 
F 3 ) 3 L i , Na, K. Rb, C s, Fr, Cu, A 

>, fF70CH (CF 3 ) 2 , f F70CMe 2 (C 
F 3 ) , rh^OCMe (CF 3 ) 2 , f* h^OC (C 
H 3 ) 3, fh70C (SiMe 3 ) 3 , f h70C (CF 10 
3 ) h70Si (CH 3 ) 3 Si, Ge, Sn, 

Pb, Ti, Zr £/cteH f ; VO (4vzfu#*ts) 

5^ (OCH (CF 3 ) 2 ) 3 , (OCMe, (C 
F 3 )) 3 , (OCMe (CFJ J 3, (OC(CH 3 ) 
3 ) 3 . (OC (S i Me,) 3 ) 3 , (OC (C 
F 3 ) 3 ) 3 , ^/ctt(OSi (CH 3 ) 3 ) 3 , B, A 1 % 
Ga, In, P. As gtcteS b ; E t 3 P b <-f V:/ 

; (93^F^» CuPMe 3 ;f F7 20 
*X (^^W^)\ f-h^ + x (^w^ 
T i , Z r, H f , Si, Ge, Sn£/c&iPb ; 

i/>z:^{t^; trxv^^uy^ -/T^»&{M» ; M 
e 2 Z n ( h 'JifJl/7$» 2 ; isX-?*)l>T 
;ux£>7"> ; h'JX (^W^ ^) ^ > ; 

h >;x (>^^;uy ^ y) r>^-t^ ; hyx (t?y * 
;ur 5^) t;l-» ; b *) x (is j*? jits s) x*t* 
> ; h UXfcTX ( h LM^t^Urt/) iJbt'^Ar^ 
F;t'X(^W^) (Fyy^l/ifJl/i^U 30 
>y7 3 y) TJl/^^A ; (CO) 4 Fe[N(C 
Hi) 3 ] ; Li, NaJ/dJKN (S iMe 3 ) ; 
ZisM*)\s7^ y £>£;U ; yx^;l/7 * y>>y 

^■;i/T^ y ( h 'j^;ux^u>^y ^) ; C 
pCu (F'J7xr.Wa7y» ; (»3^h*-» 
CuPMe 3 ;Pt (PF 3 ) 4 ; N i (PF 3 ) 4 ; C r 

(PF,) 6 ; (Et,P) 3 Mo (CO) 3 ; I r ( P 
F 3 ) 4 ; T i (N0 3 ) 4 ; Z r (N0 3 ) 4 ;Hf (NO 
3) * ; S i (CHj) 3 (N0 3 ) ; RuNO (N 40 
0 3 ) 3 : ffimtfVVJ* ;Sn(N0 3 ) 4 ;Co(N 
0 3 ) 3 ; VO (N0 3 ) 3 ; Cr0 2 (N0 3 ) 2 ; T i C 

l 4 ;HfCl 4 ;ZrCl 4 ; I nC 1 , ; ZnC 1, ; 
AlCl 3 ;SiCl 4 ;GaCl 3 ;SnCl 4 ;CoC 

A 1 , B, Ge, Si £fcte:A sAP^fti; N (S 
iMe 3 ) 2 L i , Na^/diK ; B (CH,S i Me 3 ) 
3 ; { (Me,S i) ,N) 3 -B, A 1 , Gal/dil 
n; (Me 3 S i CH 2 ) 4 -T i , Zr g/c&SH f ; 
{ (Me 3 S i ) 2 N) 2 -Zn, C d SfcteH g "C£> 50 
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w<yzis~x)\/-e$>t), JZ-fr, x^;k >fv7'ae 
>k n:/*;k I2^f;k I3^f;K h»;^^;i/-> 

[0 0 2 2 ] ^RStt«tt. *»W©8}re»»<Dfi!#a^ 
©Sftiirswni. J: 0 fflr«BDHf4«^ 
geft*^, T;b:n-;k x-t^, h\ 

^'j3->ft xhar;i/+;k t-M^MBH 
Jfacctt, ^SttiR«»*W«:, c 5 -c 12 y;u*; 
#»wrB, §fc7 0%^iioo%iitSi?n 

[0 02 3] ^iSStt«CWB««, ^(D*«tc4><b^< 0 
fc, j^^4J»*ffiK:^3pJ«:««-r4Citt<. 

[0024] xmwvmmjmmG®^ mm. x 
[0025] *mi<Dmmfmm&®te. ffiocvo 

5E<DCVD£fcy:ALDggK:, *fc«ff«©IBi£^^ 
f-Accis^snsfeo-cw&ii. {t^».« (CVD) 

J^T-H^S (ALD) S(6«P^©fflR© 
[0 0 2 6]*IMB«:J:Wt ff«©C V D StcteA L 

[0027] m<mf&^cm^. mmsmm&fo\t* ^ 
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JMf4*§£4^6^tti3ft&, (multicompone 
nt film) (Dff2J&&C:foa>T<£JB3ft&o 
[0 0 2 8 ] *»59<DBfrigiai4S^«J«, 

h^>>>X£, rOf^lf, 

-If, EMMS. RWa5SM»S^I«t^/cfeicffi io 

[0 02 9 ] Wc. BW8fR*«I^»tt. tB*S^SKfk 
lt¥«ft (CMOS) aW0Klftffl«'f<oJBjaE«:tec^r 

^n^ni»SF7>^X^ (NFET) 
Ml^*h7>^^^ (PFET) Offi**^, C 
MOSSiailKcwKJiSCcBB-rS. BlfcSsS ft* J: 5 
NFETi^l l^ISlOOp®Sltt^l3 

±«:jiftat3ft, 5±ccjf^sti*y- h 

iiui, h as i 4 o»*ifii<opnwccjBJS3 ft 20 

51»OnfiV-X/KU-f>««l 6££#t? 0 Ml 
PFETf^ 1 7^1S1 0©nS«Stti«l 8 
±CCj»S3ft, Mf»*l 5±«CjRtfi3ft*y- h 
H^19<h, y-Mil 9©WH!l<0«a«:»orjBtt 
SftS l#<DpSV~*/KU-f>«iS2 0 <h£#t* 0 
NFETSOTFETim S h U >?-#S§t2 1 SO' 

U y-h«S14, y-h«ffil9, y-hSi«f*l 

ft<ifclo* 1 **ffiCCj:0ffltSftS. 30 
[0 03 0 ] *^CDfu|gJ!l*4il^j«$/c, mSIUSg 
n>f r >^CD^fi£^:^ffl$ft* 0 H2CC7S3ft£<fc5 
«C. ftM^3>f>«, SS3 0±fcl, A-yr3 2 
i— IStcJBfltSft. ^y3 1tcj:0h7>^*(c8 
i§Si*ftSo ^>f>V^ Jg3Pt®3 3, (&§§?Sf4£ 

3k»*5w«to) ^1*3 4, Romania 3 5*$ 

JgSBm@3 3, gl(*3 4, SCf]iaB«a3 5*^3 

iP^ft^o 3>f>W^^j!ft:tthU>K**0 40 

[003 1 ] ttHMftadtttiSft:. JgSEI&Eglfliig 
©JI5fiS«:*Jt^fiefllSft4 0 a3K^;*ft£cfc5K:, M 
SffJttiBafllJStt. hU>f4 iaU^-f74 2*BI 
ftl4 3rttcx^>n^CiW0M5ti^ 91 
«*I4 30T<Ctt, EIMa>&mtHe*4 4atfK 
«ti4 5W?SEti. H4r», hU>^S^W7 
^UT*m4 6aOTB«^4 7CC<tOWII3ftr 
*«W©C©*«:HO, HIftl4 3M4 5. 
£JSiSKEiSI4 4, A'ij7tm4 6 t StFEJgi£J54 7 50 
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<£9ttS£ft£ e 

[0 0 3 2 ] 2fiy-7^->*JB©x-y^>^ • 7 -f- 

tt*fllt>rj&asfta. 

[0033] miz<Dmwte*ftw<Dmmw<zmMv& 

[00 34] **<k«^{b^Ofc«>OWiHW»«6 

o<fc9(caadft&. 

i ) MR\R%A a 

CCtMttLi, Na, K, Rb, Cs, Fr, Be, 
Me, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o, W % Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, C d , H 
g, B, A 1 , Ga, In, Tl, Si, Ge, Sn, 
Pb, As, S b&tfB i *dtoy^-^*6fHR3ft 
StgSRT**), fiSSCtteB, AL Ga, In, As, 
Sb, Si, Ge, Sn, Pb, Zn, CdRO'Hgt 
£/t, RM^ilfcft^O, RSi^cSWfctt, 7 

>{t^5, ^hn^Jk (nitrvl) , ffiRttL ~ 

(nitrile) , ^ay>{b129, 7;>K, + 

*Etitf-r**K R l SCJ?R l «|SI-CDEfiS[^-C&or 
fe, *5r«c<rfe<fci>. A«ttS(DBB{4*£^^ft^i2 
<i-T-r£>9, *X7*>, 7>J-;k 7$ 

>, y;i^>>, x^tr>, x-?*;k «{b%, ~hy 

tR^ft^o */c, x^l, y^0, Wz^Ot^O, 
x + y = 7C^M CDH-f flfi-C * ^ o 

[0035] i i ) r-rmm 

x^fik 7W;^hyjK ^ay>{bKfb 

K^, -fV^7>KS, ^ty7>ifi, y'j3-> 
ft, ^ha7;^k TJi/*iHBBffl. S^'cft^^S 
^j^t?y;U-y^6^tR$ft5o jraectt. ^R5tt 
^«S*Wtc, c, ~c aJ r;^>^6^JS3ft^o 
[ o o 3 6 3 i i i ) ffigssijoaj 
<s??^/c«m{k<Dfacc^-r^«^(D^^^5W^*^ 
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y;k t;u^>, ty^>. «*8Biffc^». f h7t 

tt, S«r^tt»©3 0%®K*A«>S«cjftfiFttt^ 

>?x^;l/-, *fc«5>-/v^;l/-B. A I, G 
a, I n, As SfcWSbTKJR^: »3^^I/T^^ 
>;CpWH^/dJCP:MoH J ^n, Cti^i 

n«Me,A 1 H (NE t Me 2 ) ; (Me 3 N) A 1 20 
H 3 ; (E tMe 2 N) A 1 H 3 */c« (E t,N) A 1 H 

(fabcti»wg«r^?astt«(D3o%«T) . 

i ) MR\R 2 V A, 

CC-CMBLi, Na, K, Rb, Cs, Fr, Be. 30 
T i , Z r , H f , V, N b, Ta, Cr, Mo, W. 
Mn, Re, F e, Ru, Os, Co, Rh, I r, N 

i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
A 1 , Ga, In, Tl, Si, Ge, Sn, Pb, A 

s . SbWB i *^ts#)l-7fr%miR2ti2>7zM-C 
£>0, JftitCBB, A 1 , Ga, In, As, S b, S 

i, Ge, Sn, Pb, Zn, CdMHgm £ 

fc, RMid-c.TJM^k */c«c 4 -c ia ^^nr 
;u*;ur*^ R 2 B*^fb^, TJMwk y;t^x 

Jk i/i'PW^JK T'J— T;l^>, i3)l>#^- 40 
;k T$ K, ^ K, tF^K, ■J>m xhn*> 
jl^ r-h (nitryl) , ffiBtt* x h yjl/ (nitril 
e) , ^oy>{fcft, T^F, TJUri + t/, vn + v, 
5/yjk &tfcft6<D^ny>{b. x;u*>fb, 

0, R l Si>'R 2 {i|Hj— c7)i2{4^-r'*oT4>, -e5T-&< 
rfejiii. ab*x:7^>. *';>^i6, yy-;k r 
t;i^». *^t # >, x-r*;k ttft«j. xm; 
;k -fvxhyjk r;u^>, T;t/+>, t F^>, 
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x£l, y^0, Mz^0t*l x + y=7G*M<D 

[0 0 3 9 ] i i ) :wgtt« 

;k x-r-;k T^ftF, ^h>, 

x*r;k T*>. 7W^h'J;k ^P^Vfb^cfb 

**, ^^b£*{b*3t, **x-?*Jk r$>, ^>r> 

ft, ^FP7i^;k T^+iUBWl, RVCti^OU 
[ 0 0 4 0 ] i i i ) ffig$an#J 

l\ 7;W^t*ft^o^«&7^^ KOii^, fb 

B, ^Sr^tt«O3 0%gS*Ai?)-2>CCjS^tc^ o 
[ 0 0 4 1 ] 'ptj;< t fc 1 o<DTJU^;l/^Wfb^^^) 

iM*-<>^;U-, */c»x^jU^y^;l/-B. Al, 
Ga, In, As^/c«Sb;f h7^^-, fh7 
X^;U~, fh^x^-, l/difh7n^Jl/- 
S i , Ge, Sn*/cBPb ; ^x^;U 
-, SS/di^>fV^-B, Al, Ga, In, As 

*feBSb*«m *<t«f. 7 vim* $k<m, ay 

it®. Cp, rsh\ ^f;l/7U'3!/dJ7^K; h 
»Jx^-, h'J^V^-, hUn^'PtVl/-, h 
'HV^D^l/-, h'jn^^;!/-, ^/cBx^Jl/^^ 
^;l/-B. Al, Ga, In, AsJ/diSbh^f 
)1>T ^ ^x^;l/^^;UT ^ >, i^y^^x^JUT 5 
>, *fett h UW^y ; ^^^Jl/^^cB^x^Jl/ 
Zn. Cd$/dJHg : (^^^>^;U) ,Cr ; Et 3 
Pb (**'<>h*is) ;Cp 2 Me,Zr ; (MeN 
C) ,P t Me 2 ; £/c«C pi r (C,H 4 ) 
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b\>k n:/*Jk ^2^^;U % g!3:/?-;k bVJ?)l> 
Its Zy&tcte^jtyZj&lNZfttc (fiucn^t^fi 

[0042] r >\s*~)i>^mit&w<Dtc&<DmmjmM io 

i ) MR 1 xR2 v A, 

CCTMU:Li, Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc t Y, La, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 
s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, SbMB 

Bi, As, Cr, Zr, Cu, Co, In, Ir, F 
e, La, Mg, Mn, Mo, Ni, Os, Ru, Tl 
i/cOTt*^ 0 £/c, R^SCi-CsTJl/^/k C 4 

R 2 &*7kfR{b$9, 7;u+;k r;u^r^;k 5/*a 
T^xjk T»;-;k y;u+>, 75 
h\ >Uh\ bF7^ K, U>{M2J, ^ha^K xh 
V;U (nitryl) , x h »J ;U (nitrile) , 

^>{ffl, 7y K, 7;l^^>, isu^is. R 
?>'cn60^ny>{t, x;l/*>{b, StclZlr <4 {mm 30 
ft^^^^^6^tR$n^E<4^-r^>0, R l R 

7Jk», x?-b*> 4 x-r^k ffiiftid. ~b V ;k 
v^hy;k r;i^>, r;u^>, tF7i/>, b u ^ 

>, Msass^t^, *stt*^-, ^ is 

1, y^O, > 0-C&9, x + y=k:^M(D^ 40 

[0043] i i ) T^mm 

Jk x— r*;k Tibfb K, ^h>, :7*y-;k 

^ftl*Hb*Sl, **x-^k 
to. xhnr^Jk TJi^um^g, Beetle©*! 
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[ o o 4 4 ] i i i ) fiMmmm 

awe* t&<Dwzmt&mm^( l cm\2tir:b£<, ^ 
y;k», x^b*>, x-7*;k 5ftfb%, xh;;u, ^ 

[0045]*4<4fcl o<D7;^r.^Mlk^B}3(p 

-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 

Co, Mol/diC r ; b V7*~)l>-B i , Sb^/c 
«As; F »Jt^WD> ; MJXCp-Sc, Y, L 
a. Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y, Ho, Er, Tm, YbS fete Lu ; r F7CpT 
h, Pa, V, Np, PuJ/cttAm; F , U7 , J;H r 
'Jy^AlCpCr (CO) 2 ; Cp 2 ZrMe 2 ; Cp 
CuPEt 3 ;CPIn;C P I r (v'^d^^^^x 
>) ; C p Pd (r ;CpGaMe 2 ;CpGa 
Et 2 ; (y^D^^i» FeC0 3 ; (->^n* 
^7^rF7i» FeC0 3 ; x^7xP-fe> ; Cp 
Mn (CO) 3 ; (v^n^?^ h»Ji» Mo (C 
o) 3 i NdCp 3 ; SmCp 3 ; ScCp 3 : TbC 
p 3 ; T 1 Cp ; C p,WH, ; (y^^U>) W <C 
0) 3 ;CpRe (CO) 3 ;CpRh (CO),; Ir 

(r y;u) 3 ; p t (ryw,;Cpir (->^n^^ 

^^^^f>) ; [Ir (OMe) {is Zv* >? % *V>* 
» ] , ; MRu (is>?u*?Z*is*» (TV 

0, C 5 -c l2 T;u^>fgrttc^ #L^b, ^/c«r^ie 
^n^>^^;b, x?-;k ^v^nt*;l/, n^^;U, ^2 

[0 046 ] xfrtf-^mt^vtc&cDmmmftM. 

i ) MR 1 , R l , A, 

CCtM«Li 4 Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta,Cr,Mo, W, Mn, Re, Fe, Ru, O 
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s, Co, Rh, Ir, N i, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, SbMB 

Ru, Fe, Co, Os, Cr, Mn, Mo, N i , R 
e, Rh, W, PtSfcttI rt^„ £/c, R*tt* 

;k ^^arj^-ik ry— ;k r^*>, *7;b#~ 
Jk 7£F, -fsF. bF^K, y>{t«J* ^hn-> 
;k ^h»;;U (nitryl) , Btffiffl, h »J ^ (nitril 10 
e) , ^py>ft®l, 7^F, T^n + S', 5/n*S<\ 

rtcti^ awx^^. £y>Bttt. t'J-jk r 

7^», X*fcf>, x-f\>k Sgit^J, ~hy 
jk -fv—Fyjk r;i/^r>, r;i/+>, t K^>, 

S, ^^P7^>, T^n— ;k -y >^{b#9, 

rw;f>, ffias^s, RcF**dtoy^-^*6a 20 

x^l. y^O, R^z^Ot'^^ x + y=7C*M<D 
IBW-tifC**. 
[0 047 ] i i ) ^R£tt« 

;k x-rvk r^^fcF, ^h>, K, 7 ^ A>, 

jft. -FOTWik Trt'+MBWtt. &0'Cft6<D*i 30 
[ 0 0 4 8 ] i i i ) 

fc<ti>. i3)\s#~>\s^m\t^<D^£mtiT#>7 bom 

r;u-», *^tr>. x-f;k fittffcjgj. ~M;jk 
v-hyjk r;u^>, ty^>, tMHIHtffcdtt. ^ 

hni&ztxz*. ttccm&mKM&s£«i<ctt» ru 3 50 
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C0 12 ; F e (CO) s ; Co, (CO),;Ru (C 
0)3 ( 1 , 3 -^D^yx» ;Os 3 CO„; 
Cr (CO) 6 ; CpCo (CO) 2 ; Mn, (C 

o) 10 ; CpMn (co) 3 ; (^D^hyi 

>) Mo (CO) 3 ;Mo (CO) « ; N i (CO) 4 ; 
Re, (CO) 10 ; CpRe (CO) 3 ; CpRh (C 
O) , ; Ru 3 (CO) 12 ;W(CO) 6 ;CpV (C 
0) 4 ;CF 3 Co (CO),;Pt (CO), (i<<?u* 
; I r (CO) , {is 9xHr9***J1r 
>) ; (CO) 4 F e [P (OCHJ 3 ] ; (CO) 4 F 
e [N (CH 3 ) 3] MCoNO (CO) 3 ##£*i 
& c C C tC p BJ/^ P^»^i- WfeBftf 
a^>^^i;^«3, C 5 -C lt T)l>Jj>m\*tfcm 
m, #Ub, SfcB#*Sft4-**Jk **Jk -fv^a 
b'Jk n:/*;k S2^ik m37?)l>> hyjtf-ti, 

[0050] r^3+^w<b^ofc«>©«»B/sSfi 

its *©J:9«c«S3h*. 
i ) MR\R 2 V A I 

CCr, MBL i , Na, K, Rb, Cs, Fr, B 
e, Ms, Ti, Zr, Hf, Sc, Y, La. V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
gr, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&O'B 

B, Al, Ga, In, As, Sb, Si, Ge, T 
i, ZrS/c«Hft*l) a R l «T;Un + ^>^ 

^;k 7U\ -T^K, tF5^K, y >{b^, 
D->;b, ^- h y;U (nitryl) , $iB£i&, ^ h y;U (nitr 

lie) , ^ny>{b^5, T^K, rno+i^ ->a^ 

^>y;i/Rc/cne>(D^ay>fb, x;i/^>{b, Sfc 
B^-{ f bSWWt *dO ^ - tl ZffiiZ+'V 

*o> R l &^R 2 ^iu-<7)ie{4^-r'^ort, t^tft 
<r4>J:^ 0 A«^x^^>, ffiy>KS, 7'J-;k 
T$>, r;u->>, x^t*>, r;u, ^fb^9, xh 

-Yvr.hyik r;u^->, tK^^ 
>, t*y^>, g^a^^b^, A^^T-, ^-^ 

/c, x^l, y^0, Mz^Ot^O, x + y=7u^ 
MQJimffi-C&£. 
[0 05 1 ] i i ) ^Fr£14« 



(17) 



31 



KtK xhuyx^k TA>*;MH1WL a»Cti6©« 

[0052] i i i) anmrnm 
^»fciijpsnrfej:<. ^e>wx7^> 4 sy 

>&i§, 7'J-Jk 75>, T;t^», X?*fc'>, x- 
;WA7U\ *WK*HF\ ^:7JS:g, s^nr* 

>r>, yjl/:3-;K *X:7 ^>^{b139, RtfT-n>*>& 20 

<D3 0K«ft*i6»SK:iBSf&l*. 
C0 0 5 3] 4>&< cb 1 ^CDT^n+S/^Wffc^^ 

OCH (CFJ 2 , OCMe, (CF,) , OCMe 
(CF 3 ) „ OS i (CH 3 ) 3 , OC (CH 3 ) 3 , OC 
(S i Me 3 ) £/t«:OC (C.F,) ,L i , Na, 
K, Rb, Cs, Fr, Cu x Ag, Au, Hg^/ctt 

u**^>, -rh^3:/h^>\ fh^^v/Ft^ 30 
f h7^F^X fh70CH (CF 3 >*, fh70C 
Me, (CF,) , f F70CMe (CF,) 2 , t^H^O 
C (CH,) fh70C (S i Me 3 ) 3 , fF70C 
(CF 3 )3iMrh70Si (CH 3 ) 3 Si, Ge. 
Sn, Pb, Ti, Z r ttcteH f ; VO ( >f Watf 

xh+ix, h'JOCH (CF,),, h'JOCMe, (C 
F,) , h yOCMe (CF 3 ) 2 , F'JOC (C 
H,) h 'JOC (S i Me 3 ) hVOC (C 40 
F,) SfctthUOSi (CH 3 ) B, AK G 
a. In, P, As^ tc{£ S b ; E t 3 Pb (>fV^D 

n, cn^^c^c^^yiwi, 3Ub, £ 
[0054]7$ s^it^<Dtc&<Dmmimm£ 

i ) MR 1 , R* V A, 

CCtMliLi, Na, K, Rb, Cs, F r, Be, 50 
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Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru v O 
s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
Au, Zn, Cd, Hg, B, Al, Ga, In, 
TL Si, Ge, Sn, Pb, As, P, SbMB 

B, AK Ga, In, As, Sb, Si, Ge, S 
n, Pd, Zn, Cd, Hg, Ti, Zri/c«HKC 
£>£ D */c, R^iT^t?**), R 7^ 

^;U^;l/, 7 5 F, A \ F, tF^F, U> 
xFn^;k xhi;;V (nitryl) , Jgffiifi, xh 
(nitrile) , >^py>{M23, 7 F , 7^:3* 

>\ + *>y;k &t>Xft6<D^ny>fb, 
*>{b, £ tc\t V A itmmfcz^ts y'fr bMiRZ 
ti^ffiffi^-r'&o, R 1 so'R 2 w|pi-(DiB{4'T-*e^>or 

^, ssffcw, -h;a\ -fv^F'jJk 7;i^>, t>v 

titf-T*5o ^/c, x^l, y^0, Wz^Ot* 

[0055] i i ) ^tmm 

^-/{bK^b**, ^^x-f*;u, r^>, ^>r> 
^ Tii/^^ffiRtt. Ra'cneos 

[0 0 5 6 ] i i i ) ffi^^JJUffl 

«#*fctt«fb©ffl(c#»Ta. *fc»{b*«{cWEW 
TS«Si©*4^K»a:r5-/*Wfb^»<D»^, ik^ 

T^^h^ii^, {b^ft<DS5Ett*3fc#^4fc«>K:, iS 

x ^nf>ra^7-<> i 7y- 

;u, r;i/^>, x^t'>, x--r^u, ^<b^, 

^F'j;k >fvxh»;;u, r;b^->, try^x 

^fb^?, f F7tFP77>, ^f;^^A7$ 

^>o *r©ffiKo»fli»l», SSr^r£tt«cD3 0%g 
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[0057] 'pt*< ti>\ oqt ^ s^mit-gfofrhm 

i, Zr ( Hf, Si. Ge, SnJ/diPb ; ^x^ 

n ( h »JiW^» 2 ; ^xW^ sVJ^fr* 
Zis-ris ; MJX (^y^r s y) -y > ; by 

7, (i/Sf-AsT 5 y ) TV^-tx ; h y* (t^*Jl/T 

s y) r;k» ; mjx (^y^jbr x^t'>; io 
hy^b'^ ( h ^^>'j;l/) x;ut*^AT ^ K ; tr 
^JUT 5 y ) ( h y^/l/X^;Ux^U>>?y 
$y)7i^x^; (CO) 4 Fe[N(C 
H 3 ) 3 ] ; Li, Na^KN (SiMe 3 ) ; ^> 
^^yf^7^V^>^;l ; >>x^;UT^ -/^-rf^l/* 

ys^^^^r ^ -/ (M;y^xfu>^7$y) 
>3&s#*tl. cn63Wilftl(DT5><fc*«:, C 5 -C 12 

[0 05 8 ] 'J >ft«dWfb^»©fc«>©8irKiR3Ha^ 20 
i ) MR\ (PRS) „A, 

CCt, MBLi, Na 4 K, Rb, Cs, Fr, B 
e, Mg, Ti, Zr, Hf, Sc, Y, La, V, N 
b, Ta, Cr, Mo, W, Mn, Re, F e, Ru, 
Os, Co, Rh, I r, N i , Pd, P t, Cu, A 
g, Au, Zn, Cd, Hg 4 B, A 1 „ Ga, In, 
TK Si, Ge, Sn, Pb, As, P, SbRO'B 
i «r#tf^-^6iB«?SnS7aR"r*0, 30 
Cu, Ni, Pt, Ir, Cr *fcttMot*5. £ 

^pt^x^ ry-;k r;i/^>, *7Jt^x;k y 
5 K, ^ K, bF7t?F, y>{fc«J. x hoy;l. x 
hU^U (nitryl) , $8B8&, x h (nitrile) , ^ 

py;Wbf2?, r^F\ y;t/n*->, ->u^>, vy;k 

m&z^tfffr-^frzmwstizm&^&t) . r i 

Ate*Xyj>. ffiy>8», TV-*. T5>, 40 
y;i^», x-7*;k Sfefb©, xh»jjk j 

yx h y ;k yji^>, y tF^^x try^ 
>, ^aSS^b^©, ASttftfH 1 , ^ 
*ny;i/^r>, y;brj-;t/, y >&{b123, tju* 

1, y^0, SO'z^Ot*^ x+y =7C*M<D1H J F- 

[0059] i i > ^jmm 
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;k x-r;k 7^ft h\ p h >, ?*y-;k 
xxf-jk rs>, y;i/*;ux h y>>k ^a^Xb^fb 
**. *^fl«{b*jR, ^x-f^k rs>, ^>y> 

BBS, YW7>ia t **^T>M*L ts')a-> 
fa xhny;u*;k Tib+^HSBffi. &i>*Cft£><DS 

[ 0 0 6 0 ] i i i ) &Mmmwi 
^*«wo**^way>ft»dW{t^«ifl!>»^ fb 

^©£^tt£&#ir £/ctf>K, iiftio y >{b^@2(iT- 
SW^cr^^KDi©^, >fb^5CD$Stt^*#r^/ca?) 

7';-^ r^>, r;i/», x^t->, x-f*^, sg 
«S^^b^9, f*F7bF.P77>, ^y^;b^;UA 

[ 0 0 6 1 ] ftmtmmmu&mt. c P cu (pe 

t 3 ) , CpCu (hy7xx;l/^7Y» , (»3 
^h+y)CuPMe Jt Pt (PF 3 ) 4 , Ni (P 
F a ) 4 , C r (PF 3 ) 6 , ( E t j P ) jMo (CO) 3 
*/c« I r (PF 3 ) <&t>m&o CCtCpttv^D^ 

[0 06 2] WBtt«Wik^Woyfc«)CD«rigii»4iS^ 
i ) MR 1 , R'v A* 

CC-C, M«L i , Na, K, Rb, Cs, Fr, B 
e, Mg. Ti, Zr, Hf, Sc, Y, La, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
TI. Si, Ge, Sn, Pb, As, P, SbMB 

Ti, Zr, Hf, Si, Ga, Sn, Co, Vg/c&£ 

^5, T)l*)l. T)Vdr^)l x ->^PTJU^rx;k yy- 

^;u^'x;u, k, K, b F?^ 

K, y>fb^, xhpy;K xhy;b (nitryl) . ffiK 
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fi, (nitrile) % ^Dy>ftt, Ti? F\ T 

jua+s/. ->d^>\ y ;k Mcn60^o^> 
{b, *;u*>{t *fctt^-/{t»3W**^ttfyju-^ 

^siRSft&Ete^r**), ^RtfR'BH— ©raa-f 

■;>Bflfi> ru-ik r;>, r;u^>, x^b>, x 

r**>. bF7^>, tryj^ ^S«SffiS;ifc^ 

-a, *X7-f>iMb«i, r;i/+ s io 

n^BSfiT--C*^ 0 £/c, xJsl, y^O, Mz^O 

x + y =7C*M©JR^1BT**. 
[006 3] i i ) ;RSi4$t 

^RStt««flg)tt^{b7K«, ^«&^{b*^, tjuh- 
;k x--r;k r;bft F, ^F>, K, ;k 
xxfik rry, rn^ji/x h y;k ^oy>Mft 
**, ^-MbftHb**. **x-fMk 75>, >r> 

tt % ihP7W, t;1/*jHBB», Mcti^ 20 

[0064] i i i) tmmmm 

T^/c^cc, ffecDEfi{b^g?^ii^K:iiflnsnrfe<fc 30 

t;u^>, x^b>, x-f-Jk atffcft. xh»; 
>k -fy^hijik r;u*->, b-y^>, maiftfbg' 

*BJ. f F7bFD77>, lsj**)[,&)l&T 5 F\ AIB 

fc*©»floJWtt. Sfc^ffitt«©3o%gg^^a 

[0 06 5] JMttflMHmW£ttl*. T i (N 
0 3 ) 4 , Zr (N0 3 ) 4 , Hf (N0 3 ) 4 , Si (CH 40 
3 ) 3 (NO,) . RuNO (N0 3 ) 3 , W^'J-S^ 
Sn (NO,) 4 , Co (NO,) 3 , VO (NO,) 3 &tc 
(JCrO, (NO,) zfrhtiZ*). cn6^C 5 -C 12 7^ 

[0066] ^ay>fb^Wib^5CD/c^<D8?^ilf4 
i ) MR\R\A, 

CCC, MttLL Na, K, Rb, Cs, Fr, B 

e, Mg, Ti, Zr, Hf, Sc. Y, La, V, N 50 
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b, Ta, Cr t Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg ( B, Al, Ga, In, 
Tl. Si, Ge, Sn, Pb, As, P, SbMB 

Ti, Zr, Hf, Si, Ga, Sn, Co, VStcte 

Ctt&z. R i «^oy>fb«jr*o. R l «* 
*fk«5, r;u*;k r;uyx;k ^^P7^;k T 
y-;k 7^*>, #;u#x;k r^F, ^ ^ F, bF 
^ F, y>fbft, xFni^k xF»j;l> (nitryD , 
x F y ;L, (nitrile) , ^py>ftt 7^ 

F, e>P+v, s^u^k Rc/cn^co^D 

^*>{b, x;u*>{b, J/cB^r^tiSft^^^- 

^eajisnsEffi^-c*"). r'&c^wsi-^e 

>, ®»;>^Jt, 7y-;k r^>, r;k>>, x^b 
>, x-f;k «Wb«5, -M/Jk -fy^hVJk 

*^SniEttT-r**. x^k y^0, S^' 

z^Otil x+y =7C^M(DM-?ffir*^ a 
[0 06 7 ] i i ) ^r£tt« 

^Stt««fliM^{b7K^, 3?#JK«ft*JR, 7;^^ 

x-f-;l/ % Til/f^b F. ^h>, 
x-XT-Jl. 7$>, 7W^h'Jik ^nyXfcKffc 
*«. ^r^{b^{b*^, ?-*x-r;k 75>, V7> 

tt v xFnr;b+;u, Tii/*ii/«Mtt, m>ctih<Dm 

*»S*W{c, C s -C 12 7;^>^«3n^.o 

[ o o 6 8 ] i i i ) sxuHnn 
^s«ra<D*s^swtt^ay>{b!»$*{b^«j©» 

^, lb^«f<D?c5ett«r*#-r-6fc«E>6c t ilJ0©^oy> 
^b»Ett^3WB^»{cji»istir4>J:c\ ^oy>fl* 
M<t^J©^&7^^ F(DJi^, fb^ttOSCtt 

ff^ 0 {b^»osjEtt**»rifc»cc % ffecDEfifb^ 

>, ffiy>^fi, 7'j^k t ^ >, r;u^>>, ^^b' 
>, x-t^;u, SSfb^, xFy;u v ^v^h'jJk T;i/ 

>, ^f;ktwl/A7 ^ F, *W«^. isvvi&m* 

[006 9] »a«CH9reHI4il^J«, T i C 1 , , z 
nCk, ZrCl 4 , HfCk, A1C1,, SiCl 
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4 , GaCl 3 , SnCl,, CoCl 3l ZsMf-fc-. i> 
J/di^^V^-AL B, Ge, Si 

[ 0 0 7 0 ] »;^SWfb-&«©fca&©W«ljR»«^ 

i ) MR\R\A Z 

CCX\ M&SLi, Na, K, Rb, Cs, Fr, B 
e, Mg, Ti, Zr, Hf, Sc, Y. La, V, N 10 
b, Ta, Cr, M o , W, Mru Re, Fe, Ru 4 
Os, Co, Rh, I r, N i , Pd, P t , Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, SbMB 

Ti, Zr, Hf, Si, Ga, Sn, Co, V£fcte 
Crr&& 0 RMi^U^r**), R 2 «**fb 

h\ «J>{b«L ^fo^k (nitryl) , ffiK 20 

ffi, -=-MJ;U (nitrile) , ^ayXfcDl, 7>>K, T 

{L x^*Xb, * fetter -<fbai»(t**fa^u-^ 

r&oTk, ^^^<ta^ 0 Ak£*X:7^>, ffi 

r;b+>, bF7^x e»;^>, mmmmm&it& 
naEta^pc**. £/c x^i, y^o, acfz^o 

rabO, x + y =7uSM(D/^ffiT'£>& 0 
[0 07 1 ] i i ) ;RStt* 

*^*tt8M*f^b#*. ^#^{b7K», y;un- 

jfc, ^Farw;k TJi/*;HHB(« 4 Rtfcft6<D*l 40 

««»*»«c % C 5 -C 12 TJl/*>*>6*gj££*i£ 0 
[0 072 ] i i i) ffig^flOSRJ 

«#*/cttSfb©ra6c#»-ra, *fcfcMb*ffS«:f«E5»j 
■r*«isi<D**^«Wttvyii/$w{b^«jo»^. {b^ 

7^h<D*§^, {b^^>^tt£&#T£/c#>fc:, il 
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r^>, *^t*>, x-f^k KHb%, 

h\ XStftfH 1 , is v 7mm, is?U7)l>r>. 7J^ 
-;k *X7*>«Mb«L Stfyji/*>&£**#*ft 
£<, ^r©ffis©asan«tt, ssr^?§i4i&<D3 o%g 
ffi* ds«> -s ar ate c^o 

[0073] Hm^mmmnM^mt, n (sim 

e 3 ) 2 L i , NaJfcttK ; B (CH Z S iMe 3 ) 3 : 
{ (Me 3 S i ) 2 N} 3-B, A 1 , Ga£/c« I n ; 
(Me 3 S i CHJ 4 -T i , Z r £fc«:H f ; { (M 

e 3 S i ) 2 N} 2 -Zn, Cd*/dJHg^^l C 

n^^c 5 -c lz 7^y»M, #Ub, $/cffii 

[0 074] £TR>Wtt, #*iB*Wffi-rSfc«>K:. £ 
[ 0 0 7 5 ] m 1 : ««BR*4»^«*fl6fflTS{b*3R» 

x&jh. e^R, tt<b^n. */c«>7*>f{b^iSHfR 
^a iMiwf^n^ 0 

[0 0 7 6 ] ^^x^A^WMigJ^WS^^, 1 U v 

tC5 0 s<D h »;y^;UT5 >i 1 g<D b VJ^frT ^ > 
^:^0 0 COW-CK, 9W8JBI4»^ft»a{fcSrtrafb 
Sti, 3Ka^CVDSt6^rtCc»A3n4. iWJK»« 
^5«4 0 °C7i^2 6 0 °Cr\ f?acct3:4 0 °C7!>M 1 8 

o -ct^b^n^o mmmmtm 1 o o °ct!jm 1200 

°Cr*>^, JffiBCc«2 0 0"C7bM7 0 0'CT?*4. 

^b^*, *fcttcti6<D«*^toesct*©BMb«i^ai 
A^n^> 0 $mt*m tmmm-c $> z 0 m^ji^tfs 

T^»/c^w:, r>^rxr, t K^^>, r^ibTk^, ^ 
3^^;i^r^>, *fc«cti6>©ffl^toi*«c4:a>S<b 
Stt3W3W*A3*i4. wattfifbSJEflWir^-t^rr 
&^>o ^-/{b3fellWI*f*»-rifc«>K:, ^>^>, 

A^ti, J^3W»«flai«i-«CCCVDSl£jprt(c 

ec. j?acct«ij^©»ap*iiCT3»A3n*. 

[0 077] f5^<D*^ati, 2 o«±CDJi&&fq!IgM 
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mii, gHt£Jii&, ^t^ae. £fcttwfb#ji 

ff*©ateKJR&BllB. Htft&IMI. BfbAMM. Sfc 
©g*«. 9ttttr. Sfctt*9»!tcSStia 

BHb£IWR. ^fb&JSJg. SfcB^fb^Bi©©/^* 

[ o o 7 8 ] 042 : wmmifimt2tiK^m£&%m 

C<Dffl-Cte. T^ffitt$^k?nf. CVDSfcHAL 

Mtrz. miBmm&tiifiSiAtwtotcmxsti. *c 

[0079] nJfife&ilgt^fiS© 1 03 0 ft 

03 Otc^Sti-Si^C. ifi2/l*sfS^ttr>^ 

;t>*>6mfb&fcaS6ftS. wfffiMI4il^Jrt©wr^S 
wsw bsrt r»f b s ft s a*. *i§tt»« **w b $ ft & t > . 

«ft3tifclWffi«««JR(6iiFrt«:««S3ti*— SUb 
3ft&i^^««m{b2S*>6«stoU h?? 7'rtw:iK 

5££ft£. 

[008 0] $7®% 1 Tftitt. 9 0 'CtcmfeZtitcMit 30 

sas©Tt:-, i» 3-)Vx.?-)ir = > • r^^^Mr 
t» m& 1 7 4'C) #>6J£&miERH&£ft&«U!-r 

[008 1 ] W^©**fife«. A<l£tilft*<ffnHMt& 
*s#E;*-fc>-s©K:+#-e;&3-:fr. HtflgM^S^Jrt©^ 

fctijg-T-JltttfCcJ: K) tt# 3 ft S . i|i-gj5IJS* 
£M#Jl©f&g£^if <fc 5 tcffiSSSftS. 

[ o o 8 2 1 0»3 : asriaM»4ii^Bj%m>s. Bz+mtt 

» (ALD) S(£^rtJC*jW**fl|, iMb#JS. S/c&i 40 
^b#Jl©tt» 

C©Wfi«-CB. SffiA5ALDffl©«Fii^Slt>^. W*. 
liv^a^sx h 'Jtt*>6SR^3n4F-2 0 0Jgj£ 
jtPrtKffigSn. 2o©^&£fff^Jf4j&&ia£ffll,> 
-C. Z r&tfHf£^ifffi£gfg£JSR BHb£JilS. 
^/cfJUttil^MfSnS. ALDB. StfbSftfc 

[0083] ^^3^^A$WBUiBl*4il^«. l 
v h^©^>if>(*j(C5 0 gOig^a-'SAig 50 
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tf 0 »y-vA-£Gmwmm&&nz> 1 ? h;u©^ 

>$>rttC5 0 g©SMtJfS3:/h^> • ^7^.^A«rS 
ft. ««**Sl6<Frt(c«HS{c»A3tiS. ^HM^tt 

^©ifi^^ti-^t'cSTcSjcs^^A^nSo pmu 
mmm? vz-c&z, wut&m&zttm 

s/c« c ft e>©ffl^t>ti- & zvwam&mxz ft 

sc. r>*-7, ti--^, r^b*^. ^3^;w 
7 5>, * fc« c ft h ©»#£*>•£& £©sif tsaanai 
j£A;*ft6. #5ifcMibKiCTi«7>*-T-c&£„ 

[0084] H5IBlf4il^«4 0 -CJiS2 6 0 'CX\ 
5fa«c«4 0'CTiMl 8 0°C-C«{b$n^„ SSSSB 
#J 1 0 0 °C7iSi^ 1 2 0 0 "CT* 0 . »S«C« 1 5 0 'C 
7!iM5 0 O'CVObZ. milE^W. SI&M. RUCRStt'* 
-i? • ^/X (N 2 . A r ^fcBffi©^^*/^) Jg 

1 ) h f ^rnmmmm^mDMM 

2) ^RSftA-S?. 

3 ) Slc^J 

4) ^tt'f-^ • AfX 

5 ) Z f $«BITIBJ^jB^«l©jK« 

6) ^PjStt't- ^ • 

7) Sl&ffJ 

8) ^Ritt^--^r *X 

[008 5] Huig^WRO'JacESH^VI/X (^n-etxmiiB 
Xfj^l, 5&VZf-?73* 7)tt. 0. 1#7I)M 
1#. ratCKO. 5#P5f#MT.S 0 ^R§tt^-^-- 
i> • ^Ot/X (Xrf ^'2. 4. 6, 8)B. 0. 2#7b 

jZTtfi W-if L . l-tf-Yi'^^TCCcfcO, 

ZrHfMI©^0. 47iM2^@. -r&*>*iifo0. 
InmWfSW. C©0Ht?». fli?*l5ZrHf 

^WS©»a&HStt. 5 0 nm-C*50t, 5 0 0^ 
£ JU©Hfi^#x£&rt s tffc>ft&,, 

[0086] Hirai©*73^«. 2 r>a.±<Dmtii>mmm 

sir^jsis. m<t&mm. mt&mm. $tcwrjK& 
^s^is©ii>^ < <t 1 1 r><mm&mm}¥Mm£y>frt> 

S^B^^fb^secfiSS^tyi^tcffits^ns. R 
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C 0 0 8 7 ] W4 : HWgMf4S£1&£ffll<>*M^-JitfS 

C©0J-Ctt. «&#ALDffl©»M&J5l&£5. OTAtf-? 
-^D^5X h ytt^6SS^2^SF-2 o o&istpft 
(CiegSn. mtefW hK*^»$n^>„ ALD 

«. ^bsn/cmng^a. jsiesij. su^-y- io 
[ o o 8 8 ] ztswh&mmmmnm&vm. i u ? h 

;l/©-0£>F*9«:5 0 g©C o, (CO) ,£^t?„ C© 

[008 9] ffimmnm&mz 4 o -cnm 2 6 0 •c-c > 
<(fjiK:«4 o-ct^ 1 8 o-cr-m{b?n^„ s^sat* 
fiioo 'cnmfo 1200 °c-c* 0 . tttmictzz 0 0 °c 20 
75M8 0 o"ct*s„ iiDi, kjssl Rc**t£te>< 

-i> • (N,. A r Sfc«ffe©^r5tt^X) #5. S 

1 ) c o-gmtimmftm&mnmm, 

2) THStt't-S? • Jy* 

3) *fg 

4) ^rStt^*-^ • 

5) ~>7> 

6) ^RStt^'-i; • #X 

7 ) 30 

8) ^Rgte^-i? • #X 

[0090] Birn^MRo'JSiESiJ^vux (^n-enirie 

Xf 5SWf^3. 7) «. 0. lfcmM 

Uf^2, 4, 6. 8)«, 0. 2#7!> 
^5#\ $f®{C«2#P a 1f#i^T-So Xf^'lMStD 

W{b="^h©ii*j0. 47!)M2^J1. -<r&*>*>;ft0 . 
lnmWtSn^. C©0rct*. ^«r3ns^-/fbn 

h^©WSS^J13«. 5 0 0 nmt*^OT, 5 0 40 

o 0-9-w f;u©fra5©^^gs*itf^n-£. 0 
[0 09 1 ] «rifoD**ttw:. Jnmitt#K:J:»)ft»s 

ftSCoSi,, Hf Si„ NbSi„ Pd.Si. P 
tSi. TaSi„ TiSi„ VSi„ WSi„ Z 
rS i,&£®&ff«D*-<Hk&fRjR. 

3gW<b£!S©j£S£^trJ:5K:Si3g;5*a. MTIIttS 

jItcS"). R^'v-r? >g fcfctffe©* ^{b8J£IHltf >5 K&ffi 
->';jurs>. Rtf^;urif>ft£-*5#gtts. so©^ so 



J6«-cb. ^^{b^J^Btrii^4zi^5rt«c«A3n?»„ 
[0092] ms -.mottm 

^Wfl?^f4ig^«. l >; s> h;i*©^>*>i*jtc l 

0 0 g© (ist> v<> $ yi-A) Cu (PEt 3 ) . 
acx i g©PE t,*$ts. mmmnm^miimimK. 
&mzti, *c-c6 o'cr^bsnr. nwt?ll 

#J* 5 ??&U -ec-Cl 0 0"C7bM3 0 0'CIC. *?®(C« 

1 2 0'C7!)M2 5 0 -CCCjflSftStifcSfeJiKl^^ffS 

[o o 9 3 j me ■■ 5>yz.T><Dtfm 
fflsns. tsggJusHg^a:. i h;u©^+-9->rt 

tc 1 0 0 g©-^+1?-*r;U^-Jl' • *>W?>?:SCf. 
MHie^S^J^bgtc^jM Sh. * c t 8 o TOil 
{b3ft-C. 3JI«jWb^3l»S(6^rtK:«as§tiS. Sit. 
j^rticB. *mtt£©M7c#J#??£EU tct200-c 
JbS 7 0 0 'CCC. S?S«:tt 6 0 0 •ctcjg^s ntcmw± 

[0 0 9 4 3 007 :SMfc*>*;KDtt# 

A3 s ft s . 3? > $ i^mmmmmm^mt . 1 ? h * 

©■^>£>rtic 1 0 0 g©-^>^i/y ?Jl-T 5 y 
**a{b»CC!B«S3n. *C"C6 0-C-C»<b3tlt^«dS 
-T J& £*©^bSiJ*^SE U -e-C-C200*C7 1 >S700 

[0 0 9 5 3 m8 : gfbY>i^A©tt# 

e©Wc«. **a*^{b-f>y^A5:ff«fr^fc&K: 
h;i/©^>d?>rtcc l o o g© h >^^a. 

mi g©^y^jux^;L/T5>^tf„ mmrnnm-^ 
QtifiMi&ic&$ksti. -ec-c6 o-c-cmfb^ti-c^m 

Wb^SSlE^rtK^Stl*. J£I££WCW:. T> 
*-Tt£i£<D^\tmtm&b. -eCT 1 0 0-C7!jS7 0 

0-Cte, »S(C»3 0 0'CK3iSai3ftfcSS±cc^{b-/ 
[0 0 9 6 3 W9 : V AteVhi-*) A©tt» 

&ic&m$tiz>. mmimmsmt. 1 » h;ko^+ 

•9->F*gK: l o o g©^{b^3^h*^ • 

^t?. m2©B?IBl*4il^«. l y h;u©-^*-9"> 

jg^*im<bg«:^ill3<a. -ec-cs o-c-c»{b3ft 
r. ^«AMb^.«fS(c^rtfc«^3ns. Sit^rttc 

®m^<b'©K{bSi|*i?¥&L. -e-C-C-2 0 0-C7!»M7 
0 0W. St1CCB5 0 0'ClC7&m2fttcmi&±lC?J 
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CO O 9 7 ] m 1 O : J--5>i?**©A 1 ,0,4"'- Vm 

wnfekdv- hum*! i 5^jfjfiS-r^A 1 ,o, 

( S T I ) ®{b©)£^.&. {&<Dmm&7 < K^ft^ 

US i ©jltf?M«*s F7>^$*iffil?ti5 10 

ci^<, t$s i©^DB*%a^nrM{4g(cs io, 

±9. A 1 ,0 3 H# 1 nmftM 1 0 0 n m<DJ13 Cttfit 
©^©•ti^-JUC&jMSn. *crs^=SrSS®-r-2» 

[0 09 8 ] ttsmtCZZA 1 , ^©{^©fce&K:. sir 

1 y ? MU©-^*-y->rtCc 1 0 3 g© 20 
is* ^;Ui^;UT 5 > • T^>SD f l 0 g©^>?-;Ux 

*i. ^CT8 o-c-cm^b^n-c. !M*ii'7X$-7- 

KSR. N,0. $/c«C*-i6©®£© 

% izoymttwwG. l . •eccAho^A^oo-c-c 

[0 09 9] t«Il 1 : h7>yx£©Z rO.y-HI 
«t*©ff*J& 

C©#|-C{J. HKCTnStlSi^CC. WaASPFET 30 
MNF ET©y- hstttttR 1 5£JFJj£-rSZ rO, 

(s t I ) ®fbt5£$*. ffe©M«#7 -f -;u KK<b«j 

,N.Jl#Jfc(?£;*ft. *©&. *^©CVD7"l3'feXiC 40 
<fc«5 Z r 0,11*1 1 nmJbm 1 0 0 n mCDJISCCttS;* 

<t&<. y-ni*5zro,±«:ftfi3ni„ 

[0100] ^ymiC^i>Z r 0,©tt#©ifc«>K:. g? 

IBlf^S^H*. l y ? Hu©-v*-y->rt«: ioosO 
®i*blH3 y h + i' • yjun-^A^tf. mffl&Mm^; 
VHfimtmtc&g.zti. ^c:-c8 o-c-cfUbSftr. 

£ 0 *^^-;urt(c«. mm. N,0. 7k. £ so 
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fc«cft6©^^fc£©MbffJ#??i£U *crz r 
o,m#4 0 0 'CX-tfmZtiZ, 
[0 1 0 1 ] PHI 2 : h7>^^f©y- hRH<*©JfJ 

ft 

>y^^if«ittti^5 litcffjfixsn. y-nt 

S&5 3±«3ft3*i£y--rllg5 2<i. V- hXM 
5 2©WflnjiCJ15Jj£3*i£ l*f©nS/V-^/KU-T>^ 
*S5 4<t£$tf. y-h»*ft:5 3«. ##S«:J:9tt 

n. sfc«cne»©ffl*^-ii-*>?>^3n-5> 0 y-n 

Rl*5 30tt«©±i5 7B. 

LTfffflU y-h**5 2©tt#©IH«:> «jft«r$£ 

{b^iiS. V- rRm&5 3©ffift©T»5 5tt. 

or. *fc«TW©-> y 3 >©BMt*i»±-r 4 
■4Lrf¥fflfs*>, H*©a«**)tr. y-h«« 

So 

[ 0 1 0 2 3 J?S&T»5 5«. SiO,. SiO 

„N y . s i ,N««c£<DimtmA>6aD. fy=i>s« 

*«£*ti*. m»K*W^4*BISt«*»5 6B. #© 
•fcS&SI***!*. -T^Cfc^. Ta.O,, TiO,. Zr 
O,, HfO,. A1,0 3> La.O,, Y.O,. A v V <) 

a, y-ziyji-ai^A, c*ie>©K-y*fc»#K- 

5 6«, ^%-S»«*4©^o^©@^61tfi£$nr4>«t 
<. m«\ ^br^sx^AOiip^^stifc^b^ 

^x^AOJgf^ofcf). K{bi?^3X>5A<!:K{b^7 
x -5 A©ig^5^f i'©tb©^m©ii^)*> 6^4HT 
*>4„ ff.f©±15 7(J. «M©^{b*/c«^{b*ffi 
•f*^/c»3, SiO,, S iO,N„ S i,N,. Zr 
O,. HfO,, A1,0 3 , T>l=.strJWm. * -CK-f 
-7--YK^Jb3X"5A, -T-^^X^A. 
W ^5 > £ > , ^CHi C txh<D K - y is /cU:# K - ^ 

nfct©-c&-2,,, »ai5cy-nw*tt. s i o,n»© 

THi, AI.O,, Z rO,*/c«H f 0,©itip a ^i, 

WlZmtL. CVDS/c«ALDJat>^rt(C*J^r. B? 
fg^*4S^5©^m«:J:»)M?rfta-r-5»^rffilcj;0. W 

[0 1 0 3 3 H67!iM01 3«. **S(CJ:4 
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ft£*^x£ • ^-jurtrntHBrtTtoti*. H6ec*j 

r3>gg5 OtfKffcao^ffcSftT. S i O.N.JBtfT 

• 5 5&LrT»Jft3tlS. 08m IWfcS^ra-tfA 
©*IB«5 6*«*&tt«:j:0»tt3ti*. cn«iMfc» 

wr. n 2 o, h, os/c«c nsoa^wai* io 

2 Jg£S i O x N v @±tC4 0 0°Crtt*ir€>o 09r 

* fastis. Hiom #U5/y=i>#y-f«« 

52i Lr^lf £ft£o a 1 1 7!>M0 1 3 rtt, y- h 

Sft, v-*/FW>trja**«m>ftT. SE^tt*^ 

to 1 0 4 ] .«1 3 : iiy- h^>^*# 20 

cMossiaig&sw:, ¥-is±K:M^n^nsiw 

3fl*h^>^*£ (NFET) MpIlSMh7> 
>>X£ (PFET) <DW^T*Stf. NFETI^l 1 
WSL \ OcDpM^ttM^l 3±«3l£3ft, V- 

nistt i 5±tcMsn^y- hi 1 4 y-h 

SfiSl 4<D«*|fiI(DMffKcJBfiR$tiS lJtOnlV-X 
/FUO®«l 6<t£$t? 0 ISJ&CC, PFETff 1 30 
7 3»S«1 0Onffi«*ft««l 8±CC»jsS3h. y- 

Ymw&\ 5±immztiz>y- bmmi 9£, y- v 
n@i 9<omm<D^m( l crQ'oxm^ti^in<opmm 

«teV~X/KU4>««2 0±**t* o NFETM 

wwn^n^o c<o«r«. y-h*si4*fc« 

19^ aWtttt*RI»[*WT*^^U^*«l*^tt^ 
NFET^l looy-h^gl 4iltS 
Wtt^JHteW:. A 1 „ A Bi, Cd 4 Fe, Ga 4 
Hf, In. Mn, Nb, Y, Z rR»Cti6<D^6 40 
i'^Sti-So NFETCC^&4>&<<hfc lo(D#I 
W, Mo, CrMCui^M^n, Y-hllS 
H^MUWK PFET*?1 7 CDy- 
1 9 <b UTiBftJfc^JSifCtt. Ni 4 Pt k Be. Ir, 
Te, ReS^Rh&i'^Sn^ PFETCC*K8fc 
< £ 1 o<D:£JS#, W, Mo, CrWCui^ 
£4fc3ft, y- MSI 9£JfcJ&LT&J:<,>o ccduss 
«ttt, NFETJ/cttPFETfl, -Tftfr^y- V 
mm 14, y- h^S 1 9 . SO*^- hSIStt 1 5<D4> 
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*15lt m2~e&'<tcJ:*>t f c, Office <fc OttSSft 
[0 1 0 5 3 091 4 : h7>^x*<DJ&S 

pfet i^-HRmtt*^^**^ . c ommmx 

tt. N F E TROT F E T ^#-<D p lilll 6 0 ± 
CC^JSRStiS. NF ETSR^-6 1 tt> «g6 0CDpM^ 

«tt««±«:»jaEsti % y-hii(*6 4±^^n 

*y-h««6 2<fc, y- h*S6 2<D»^F|aj<DPHWK: 
JBSRSft* l»OnSV-VFU^>«Wl6 5££# 
tf 0 Pace, PFETi?7 l^SS6 0(DnM^x;l/ 
7 2±«:«fiSsnr, Shu>^St7 36c c fcO^SI3 

ft, y-h««f*6 4±«:««ESft4y-h««7 4 
y- hSS7 4(DSffliJ©ffliJ^C?&o-C^3ft5 1 

[0106111 5BSH24«, ii^CMOS7P 

01 5r«, aH/>f»i (ST I ) 7 3R^n 
•)*^7 2«:W«^'Jn>ifi6 0^ p9i«Sfi 
©— SWCJBfiJESft*. H16T?tt. y-h3l*#6 4S 

^x*>yji <w*.«s i 3 N 4 ) 77*5, mm±( l cm 

yB7 7rtCCfcl»r % NFETy- KC«^T4SB5JCC 
BBP^JBflESftS. B18-Ctt, NFETy-hig6 
ZifiBOiStli. NFETy-h«ffi6 2ibr»jatt 
tt***Ctt, #y J/ ■;=!>, W, Mo, Ti, Cr, C 
u, Fe, Mn, Nb, V, Re, Pt. Ag, Bi, 
Cd, Fe, Ga, Hf, In. Mn. Y, Zr, Cti 

£ft£ 0 NFETy- h*«6 2*s**ffiCCj:f3«#3 
ftfc«fcl>. Ml 9ttt, ft¥««We (CMP) Xr>; 
^HtfSft, IWWt$h5, S2O7^M02 2 

rts, hi mmmi Qx-^ntc^^vy^K pfe 
*>y»i7 7rt«:*j^r. PFETy-hccta^-r^gp 

»(CHPW?n6 8 a2im PFETy-M 
S7 4#JBJ«Sft4. PFETOy-h*fi7 4iUT 
ftHittWfsKctt. #«J'>'J3> 4 Ni, W, Mo. T 
i, Cr, Te, Cu, P d , Pt, Be, Au, I 
r, Te, Rh, cne>OF-^*fctt*F-^ 
tg^Bj, R^M^^ft^o PFETy-FM74 

(cmp) x?9-?ifim?iti. mmft^mitzti 

€> 0 B2 3r«, NF ET&tfPF ETCDfrti^titCltf 
LT, S£®fT^^p|g^jit;rtf^ft^>o B24t 
«, A^-V-B&zrzHzzoX&ttC^ NFETMPFE 
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c o i o 7 ] tfl i 5 : mm^>r>-y-<DBf8. 

2^;* ft -5 »l^j;3>f>t3!isiS3 0i 

f-C. AiJ73 2 t— t£lcBl8.2tl. VvifZ iic&n V 10 

3 . tcmmmm&<D) mm& 34. so* 

T1SI*1I®3 5£$£? 0 C©HJ&t£"fC«, ^Ml, 
'J732, Jga5«@3 3. Sim&34, RO*lIgf5mS3 
5£^&4>ft< it 1 -3©3>ir>tfgjfi*S. *^iSiC 

[ 0 1 0 8 ] H 2 5 TbSta 2 9 «, n >7 r >"tf ©pJti^ 

-£*«. r U>?4WT5iS3 0*^fiS3n-So »«3 

o«s/y a ««»±!/y3rv«R. 20 

GeSfi, SiGelS, $/cBGaAs»g, SOfte 
©S<K©S1Si, SfH<*. #7*. #H 

a*^totRy^I% <t' -C* 02 6-CiS. 7* 
:Wfr43 I R^ffi^©;-* 'J T 3 2 A^f&Sft&o ^ ^ 
WftCS, W. Mo, Ti. Cr, Cuts; 

ff-5„ HM<Dmm^>)T 3 2«:. TaN, TaSiN, 
TiAIN, T i S i N. TaWN, TiWN, T a A 

IN. NbN, Z r N, T a T i N, IrO,, Si 30 
C. TiPt, TiNPt, TiAlN-Pt, Ru, 
RuO„ RuPt. RuO„ WSi. Ti. TiS 

i. cne.©K-7"S/c«^K-^©rl<'J^";3>, s£ 
L>«A 1 . Pd, Ir. IrO„ Os, OsO„ Mo 
Si. TiSi. ReO„ CtlhOM^Iitcit^m 

Stiffs. i2 7T(J, SSPmg3 3*s^3n^„ Jg 
9$Sg3 3«, Ni. Pd. Pt. Cu. Ag. Au. 
Ru, I r. Rh. I rO„. RuO,, TaN. TaS 
i N. Ta. SrRuO,, LaSrCoO,. Cft6© 40 

©. mntmfr?>ffif&2tiz. t32 8-c«. simf*3 4 

^-SSn-So gf«{*3 4tt:. SiO,, SiO.N,, 
Si.N,^ Ta.O,, TiO„ ZrO„ HfO„ 
A1,0 3 . La.O,. Y.Ctti'O^aiftMk*. Cti6 

JSSft*. pmfl-3 3 35i. {b^AB0 3 *W 

-rs^p^^-r hs©K^^t'©. ffi£g*£J!i§ 

<t"t3J*>6»/5SEStir4>«t(,>. CCtB«, Al. Ti. 
Zr, Hf. V. Nb. Ta. Cr. Mo. W. Cu* 50 



ftffl 2002-60944 
48 

o©®&® ,"t$9-C«> 9 , A 1 rtMift 3 ©iE©Jf^m 

#*wr-5ii>^< ^fe io©iijn©*9 L ^->r*s„ c 

A ^y^A. '■»7*-F (hafnat 

e) . 3=-£>®IS, T;US>KW i» h y >?A. T->1>2> 

— a, y^iyji,3iH,A&iW-fSS, Hccfg- 
b. ragps*i3 sA^r^n*. ngism@3 5«. #y 

^•;n>. Ni. Pd, Pt, Cu, Ag. Au, R 
u, Ir, Rh, I rO„ RuO,. TaN. TaSi 
N. Ta. SrRuOi, LaSrCo0 3 . Cti6©K 
-^•*fc»*K-^^. S^l. S/diCft<=>©£H 

^£*©^s«f4^6«)3£3ti5. ngpseso'sajme 

teSstrptt < i fc l o|jU:©jg*s, *2fffitc J: 0 . Tft 

U CVDIS/cttALDSlE^rttCfcOr. ff|*sM4S 
,^©l£mK£9jg£tt*T£;&£Kcfc<3. ttssn 

[0 1 0 9 ] {591 6 : h • 3>r>-y-©0fiS 

jf^sne. s«3 o±(c hu>^ • 3>f">-y-*jf^ 

g3 0rt(C^fi£$tl. Ctiifi^^ifZ l^r/rL-CTffliJ© 

83^0 ?i fcfta., ss«. ^> y 3 >#*r 

«. ^i*±v";3>S«. GelS, SiGelS. 
GaAslS, Sfc«ffi©SlK©S«, ^Sft, ^JS. 

#n^t^. •fvxf-v* ■ d«y v 

^. ^Sfl-^H (^fttSftlf*) 8 3B, SiO,, S 
iO.N,. Si 3 N 4 . -^-r^y > • **^^. !SC4iA 1 
, 0 3 &£<D£]&mt®i!fi K-^'Snfc. */c»^ K-^ 
©S^J. Sfc«C<a6©^@^£©. e.m©^Wif4 

ffiK«Mra^< 'J713 2, egp«®i 3 3 . mn&m 3 
4 . ngfsmg® 3 5 . Rv&M<Dmmtmm® 3 e ajjuh 
^(c^^n-So ^5Wfltt. ^«;->';3>, w, m 
0 . T i . C r , C u ft£'©6£*©tW* 3 68lJ$;**i. 

ttmtm^-cttmztxmz. &M<omm>i yra 3 2 

B. TaN. TaSiN. TiAIN. T i S i N. T 
aWN. TiWN. TaAlN. NbN. ZrN. Ta 
TiN. I rO„ SiC. TiPt. TiNPt. T 
iAIN-Pt. Ru. RuO,, RuPt. RuO,, 
WSi. Ti. TiSi. C*i6© Y — 7$.tc\H$ F — 
•^■;-><;rj>. iStHiA 1 . Pd. I r. I r 
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O x , Os. OsO„ MoSi, TiSi. ReO„ 

*). mimzm^xtimztimz. earns 3 3 ». n 

i, Pd. Pt. Cu. Ag, Au. Ru. I r, R 
h. I rO„ RuO„. T a N; TaSiN. Ta, S 
rRuO,, LaSrCoO,. Ctl6©F-^*fctt# 

^fCiiSiO,. SiO.N,, Si,N 4 ^, Ta,O s , 
TiO,. ZrO ; , HfO„ A1,0 3 . La,^, Y, 10 

£mM<tty)frt>ffif&2t-i-C<b£<,\ CCt'BIt Al. 
Ti, Zr, Hf, V. Nb. Ta. Cr. Mo. W, 

1 1> 1 o©mtt|Wb«n?* 0 . AW*,17bMifc3<DiE© 

»3»«f*wr*^>«:< <tfc l m&m<D*?-*>-e $> 

5. Lfc&£BX&jlllf bfeCCtt. J* <) f) A • * $ 

h n>5 1 'i7A. ^;U=i>®ig, ;-»7*-K 20 

-fMSWa EK*±»tf 

3n/c<w®!&&£#^£ft-5 0 Jigs*® 3 5 «. 

^'J3>, Ni. Pd. Pt. Cu, Ag. Au. R 
u. Ir, Rh, I rO,, RuO„. TaN. TaSi 
N. Ta, SrRuCv LaSrCoO,, Cft6©F 
F-:/<Wfe. ig^. 2fctt^BSt£'©ag 

6«. SiO,. SiO.N.. S i,N„ T i ON. A 
IN. S i NMT i N^>, Ta 2 O s , TiO,. Zr 
O,, HfO„ Al.O,. La,0 3 , Y, 0,%:iz<D&M 

mum. cne>©^, m-&v»ttd,t&m. m.mm& 
H3 7&v ! mmmn#m3 swt^n. 3>7=>^m 

6. *fe^^K)«IJ13 7(i. SiO,, SiO.N,, Si, 40 
N,, T i ON. A 1 N. S i NMT i N^>, Ta,0 

5 . TiO,, ZrO„ HfO z , A1,0 3 . La.O,, 

y,o ,rj:£<o&mm<tvi. cn^^. u^i^tat 
ip^mf&stii. m^mmf^3 8«. sio„ sio, 

N v . Si 3 N,. ^-CK'J> • *7^^>. Al.O.fti' 
©£JSK{b12)© K - -7$ tcUit F - m^it C 

BH'bJi8 2#. A-ij7aiSM^U7±icffijti5. so 
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ffitS(P*gJI 8 ltt. WN. T i N£fc&£T a N£r<!:"e& 
£0HbJ18 2«. Al. W, Mo. T i , CrS/c 

*^«^JfAj:i©ff^©®mW^^6jilR$n^o C© 

iys^-c«, asm;-? n***. jgspms. if®*, usu 
tw. nnmef*. mmstm. &mm 

mmoyptj: < £ t> l ttmic<i:<0tfm2iT.Z>. 

[ 0 1 1 0 1 m 1 7 : smmmojtm 

(c^Sti-SJ:^^, SSS&JI4 3rttc h u>^4 1M 

i»MJtlS. IfiSftJf 4 3ti. SiO,. Si 
O.N„. S i 3 N 4 . >rjm')> • *f?Z-P, A 1 ,0 3 & 
£©£RMffc»© F-:/$fctt# A^tt 

B{bHW^^>->Sfc«2S^W-> • ^a-te*ft 

-Wb3ft£„ Stttftj|4 3©T«C«. ^HSME^ 
4 4R0Wtfl«4 5rtJ?WEU fr#«Al, W. M 

0. Ti. CrlfcttCuM, m&tyl£tclZCtl%<D 
£»tt£©^©»«5m*»&aS?3ft. f&gttS i O 

SiO,N y , Si 3 N,, ^-fi';>-*'7X^, A 
hO.ft t©*«Hft«IO F - fctt# F - 

«j. smicne>©^Ji^i©ffi^©i^«fif*^jif? 

WN, TiNSfcttTaN&i't*'), iS^sfeJStt, A 

1. W, Mo. TiS?c«Cu. cn6©K-7"*fctt 

[oni] ttfmfi^MMicmmvrm 
^p,n-c#/c*s. *^w©ffigso'e 
i«>6iin5cift<, -?-©jfj«iRc;if*ffl(ctet,»r. 15 
^©^Jg&i^ffe©^!!^ s c twmmvz Jz 

3n-5t©r-«^t,>. 

[oii2] s<ttf><t ur. xmmmmcMis-cvcf 
[oii3] ( i > *imffi*iic®m> %it£ttmm 

3tA-,T, mz&'J>U< ife 1 o©H5^b^f?A^. fb 

] MR'.R'.A, 
£WU CC-CMd^Li. Na. K. Rb. Cs. F 
r. Be. Mg. Ti. Zr. Hf. Sc. Y. La. 
V. Nb. Ta. Cr. Mo. W. Mn, Re, Fe. 
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Ru, Os, Co, Rh, I r, N i , Pd, Pt, C 
u, Ag, Au, Zn, Cd, Hg, B, A 1 , Ga v 
In, TL Si, Ge, Sn, Pb, As, P, Sb 
StfB i Z&t*?)\s-7frt>miR$tl2>7tm-C$>t). R 

)\,>r^)\, x 7»;-;k #;u#x;i, k 75 F, 

5 F, b F7yF, U x h PvjK ^hU;U 
(nitryl) , ffiftffi, ~ F (nitrile) , ^a^> 

ft^j, 7^F, ->p^^>, ^'j;i/M'cn 

£>co^ay>fb, x*>*Wfc. &td<Z'r>(imm&Z'e; 10 

>, x^b>, x— SSfbfe. x r y;k -Yvx r 

7;t^>, tF^x bv^>, mmmmmx 

1, x + y =^*M©JK^fflT'**L z^Or&£li?ll 
M4iB^ft D 20 

(2) «fBB^fgtt«^ % JBIWi^bKJR. 5?«KKffc* 
jR % 7;Un-;k x-f~;b, Tibft F, ^F>, 
y^s—jl^ xxr;U, 7 5>, T^W^F V;k ^ 

^7>KS, ^v:>7>Itig, ^*^r>BWtt. 
->';n->j& iFOTW, TiU+iUBM*. *fc 

»cn6©ig^i»r*s, sina ( 1 ) m&<Dwmmmm 
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(3) M^Li, Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 30 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 

s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, SbJ/di 

ju*;k t/^nr;u^xju v 7*; — ;k 7 

;U*>, 2/;l/;tfx;k 7SF, 5 F, bK^F, 
Xb1$9, ^FP^K xhy;U (nitryl) , tg&£L x 
rU'l/ (nitrile) , fUY^itfa 7^F\ + 

vp^v, viuk ^/c«cne<o^ny>>fb, * 40 

>, SU>Sffi, T x ) — Jk 7S>, 7Jk>>, X^b* 

>, x-^r;k 5ft<b$>, ^-F'Jik -fv-hyjk 7;u 
7;i^>, tFr^x f«;^>, sxaHRSKC 
<b^, v^JSS, is*u7)i>tr>. 7 

*/cte*T&&, H?IE ( 1 ) IB*S(DB(fia^t4S^«5, 

(4) M#Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W v 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 50 



i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, TK Si, Ge, Sn, Pb, A 
s, S b£/c«B i T&O, R l #d -C„7;l/*;k 

*/c«c 4 -c 12 ^^ar^^Ji/-eao, R a ***swb 

7;i^;k 7;u^x;k i/^P7^^ik 7U- 
;k 7;V*>, #;l/#x;k r$F, ^5 F, b F5*s 
K, ';>fb«5, ^FP^, xFU^ (nitryl) , 
tt. xhy;U (nitrile) , AOy>ftt 7^ h\ T 

^•b>, x-f;k ^{b%, xh»;;i/ 4 >fv-h'j;k 
T;b^>, r;u+>, tF*7^>, fc*U^>, 

«BM«[*/cfci*r*s, Mia ( 1 ) nffi<Dmmmwm$ 

Wo 

(5) M^Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W v 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 

i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, Tl, Si, Ge, Sn, Pb, A 
s, Sbi/dJB i R^^CrC.T^^ 
;U, C^C^i/^PW^k S/dJC s -C ia 7y 

^^P7i^^.;k 7'J-;k r;u^>, ttJitf^)^ 
T^K, ^F, t Vyis F, ';>{b^9, ^FPi/;k 
xh ijilr (nitryl) , X h <j;U (nitrile) , 

;u, i/cticn^cD^ny^b, x;i/^h>{b, 
-/{bP^ftraO, A^7^X ffi»;>^ifi, 7'J 

^9, -FVik -fV^F'Jik T^>, T;b+>, b 

F5^>, b->;^>, S3RffiiR9lAfk^«i. imv& 

tuia ( i ) imvmmsmu&wio 

(6) M^Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 
i, Pd. Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, TL Si, Ge, Sn, Pb, A 
s, S b^/c«B i T'£>9, R 1 ^^^^^ 

R 2 ^*^fb^9, r;i/+;u, rn^x;^ y^a7)iir 

7'J-;k 7;l/+>, ^Jl/^x;!/, 75 F, 4 ^ 
F, tF'7i/ F, »j>{b#9, xhP^>;U, xh';>»U(ni 
tryl) . x h gjU (nitrile) , Apy>ffc 

^5, 7^F, 7^a*^, f D^v, ^>'J;l/, ^/c«C 

n6^py>ft, x;u^>{b, ^/c«^r^fbil«(*-c 
a»x7^>, ry-ik 75 
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>, Trt^x **t*>, x-7=*;k 86<fc!ft, -h»; 

;k ^V^h'jJk TH"Sr>, 7;i^>, t h*7^> k 

3, '>^P7;^>, 7^n-;k >gtfb^, 
r;l/+U7 r >, ffiflS»&Sfctt*r**, ME(l) IB 

(7) M^Li, Na, K, Rb, Cs ( Fr, Be, 
Ti, Zr, Hf, V, Nb\ Ta, Cr, Mo, W, 
Mn, Re, F e, Ru, Os, Co, Rh, I r, N 

i , P d , C u , A g , A u , Z n , Cd, H g , B , 10 
A 1 , G a , In, Tl, Si, Ge, Sn, P b , A 

Jk ^P7;u^;k 7 ! J-;k y;i^>, #;u#x 
;k 7U\ >T 3 K, bF^h\ V><m. ^hn^> 
;k ^-b^U (nitryl) , 5^MS, x r U;l/ (nitril 
e) , ^PyXtt. 7^F\ r;l/n^->, *>P^>, 
vy^k *fc«cti60^ay>{L *;u*>{b, */c 

ru-Jk 7 3>, 7;k>>, x^t^>, x— <y-;k Sis 20 
fb«j, x r ';>k -fv-r'JJk r;u^>, 7;i^>, 

Huid ( 1 ) 8et8©Hure/af4s^«fo 

(8) M#Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 
i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 

A 1 , G a , In, TL Si, Ge, Sn, Pb, A 30 
s, Sb£fcteB i R l #7 3F"C&9, R 2 ffi 

*^b®f, 7;i^;k 7;i^x;k j^urA^—Jk 

7;l/*>, #;l/;tfx;k 7 3 F\ ^3 K, t 
F^yp, »;>{b^, ^FP^k x h 'JiU (nitry 
1) , timm., ~hV)l> (nitrile) , Auy>fb» 4 T 

7il/3 + ^ ->p*>\ ^>;;U, £/c&Cft6<D 
^ay>{b, >uk*>{b, *3fc«^-f{fc»3Wfrr*0. 
a#*x?-<>, ffi';>gffi, 7V-;k 7 3>, 

X^t'>, x-f-;k fiSft^, xF'J^k vx 
h'J^K 7;i^>, 7;u*>, t h*7i/>, 40 

>, *W»»*A:«*rft4, ffire ( l ) IBigOBaHiF, 

(9 ) wiaiWBfb^«f^fb*a. 

[«B«4 ] MR 1 ,, (PRS) v A t 

C CtM^T i , Zr, Hf, V, N b , T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, I r, Ni, Pd, Pt, Cu, Ag£fc 
«AutS>0, R , ao f R a *«*3R{fc«j, 7JU*Jk 7;u 50 
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**x;k 73 f, ^k, tF^yp, «;>fbfef, x r 

P>/;k x h U (nitryl) , JgRfi. x F VJU (nitr 
ile) , Moyxtift, 7>>F, 7^3*^, *>n* 
5>, >";;us^cn6cD^ay>{b, x;b*Xb, *fc 
«^ ^ fbSI3l»«r#tf iOb- ft 

Am7^>, 7U-ik 73 

>, 7A^>, x*tr>, x-7\>k Klb^, ^hu 

Jb, YV^F ( ;;k 7il/^r>, 7;l/*>, bF^^k 

y^0, Stfz^0t?*0, x + y ^TC^MCD^ffir 
WrC ( 1 ) Ett<DfHBSf4iB^ft. 

(10) M^Li, Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, Sb^/diBi^ 

;i/^;k ^^7C37;i/^^;i/, 7 ? J-;k 7^+>, ti 
;Utf^;k 7 3 K, ^F, fcF^K, U >{b^9, ^» 
FP^k (nitryl) , WKS, -=-FU^ (ni 

trile) , Apy>{t^ 7^K, 7;Un^>, ^>n + 
^/dicneo^pyXL x;l/*Xb, 
S/t«^r^{biSiS»r*o, a^7^>;iu>M 
7 ! ;-;u, 7 3>, 7;b->>, ^^t'>, x-r 
ffitfb^, x h yjb % . >fvr. h 7;u>r>, 7;i/ 
+ tF^A fji/k S^ffiS^fb^ A 
isyy&M. v^P7^x 7^3 

mFlfi ( 1 ) Ett©fiffiM*4ig^BJ B 

(11) M^L i. Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, Sb^/c«Bit* 
0, R , #^ny>{b#5-C£>9, R 2 #*sPHb^. 7;u* 
JU, 7;l/^x;l^ S/^D7^^^k TU-Jk 

>, #;U#x;k 7 3 K, -< 3 K, t K^^ K, V>fb 
^. ^hOi/Jk x h (nitryl) , x h U 

)V (nitrile) , >'^Py>fb ^ K5, 7t? K, 7;l/r3 + ->, 
->p+>/ % ->y;k S/c«cti6<^^py>fb, 
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V^WM. TV-)l, T^>, T)^». X^b>, x 
-?yk -hiuk -fy^F'JiW r;u^>, 

r;i/+>, bF7^x b-i;t», mmmmmxit^ 

-;k 4>mitW. T)l*')T>. ®KSt^/c 

MfB ( i ) leig^iUF^g^o 

(12) M#L i,Na, K, Rb,Cs,Fr,B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 10 
u, Th, Pa. U, Ti, Zr, Hf, V, Nb, T 

a\ Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Agr, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, SbiWiBit* 

0, r^^u^-c^o, R*#7k^{b©j, r;i/*;k r 

;l/^rx;k ->^P7;^^Jk TU-^k T;l/+>, # 
;U#x;k r^K, -f 3 h\ fcKWF, 'J>ftt ~ 
hP;>;k x h ijji/ (nitryl) > fif&&. xH;;U(ni 
trile) , ^P^>ft^ 7^F, r^n + i^ ->D+ 20 

£/ctt^fbSI*ttr*9, A#**y*>, E'J>^ 

ifi, ry-;k T5>, 7;k>>/ x^tr>, x-^ 
;k «{b^, ^-F'j;k -fyxhy;k tji«^>, y;u 

tFr^X b*V^>, fiJ^SBBSMb^W* A 
i^yi&S, ^^D7i^X 7;Un-Jk 

buib ( i ) 9E»<Dffimm&m&®. 

(13) M*sptr*i iroiEfb^Wrti (^*a^>* 
^xx;b) pt (r;i/*;u) 3 rfci>£t>5^cDT 30 
r, R x RVR 2 &7km<V89. 7^*;k 7Ji^^;k 
^UT^xjk T'J-ik r;I/+>, *7;l>iKx;k 7 

3- K, A X K, bF7^F, »;>fb«9, x hc^>;k x 
h VjU (nitryl) , BBffi, x h Uib (nitrile) , ^ 

£/ctec*i6<D^p^'>{t, *;i/*>{b, SfcttWfb 

A#s**y*>, ^u>KS, to- 
;k 7$ >, 7;k», x*fcf>, x-7\>k 
xh»j;k >fvx|-';;k r^^r>, T^+>, tF7 

fj^> % ftSttXSBHb^tt. *WKjW\ > 40 

ft*** 7JU*«;7 r >, i«B*«fcB*r*4. SulE 

( 1 ) Rtt<DWIBIR»S^«9. 

(14) me^stt»#wesi>& < <t *> 1 ^(Dfaigfb^ 
^<fc0 4>^c^se-cm{b-r^, flirie ( i ) SBttomeis 

(15) lulB^Fr£ttfK^Cs-t,r^^>-c^>€), SulB 
( 2 ) KK©OTffiIR**ie^&. 

(16) MIE^r£14«^Sfir^^14jS<D3 0%«T 

(Dmmm^ts. suis ( 1 ) ieiE©fiM8ia*4fi^«j. 50 
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(17) WBBWftWj^aanowKEffl^. 

Jk ttftft, -MJ'k -fy-hVik T^^*>, f'J 

«*8HMb£«J. fF7tFa77>, 
*Jk*7 5 K, ^CigtK^T-. isyyi&M* ^fOTJltr 

tf^u-^6«»?snaffi©iBtt{b6«ir*s, mib 

(16) IBtE<Og5jiMf4S^B5o 

( 1 8) fjfB^tt^J^^^k x^y-Jb, >fV7' 

y^;Ux^;UT^>, ^x^M^I/7 5>, F'Jxf 
;UT$>, WW$>, $;xfjl/7 5>, t'^ h U 
y r>^xr, x^u>^r^>, 
7'Pfl/>^7^>, h y y^;l/X^;Ux^u>^r $ 

•^>Hf>, x^;U^>-fe*> x h;bx>, t/^u^v^if^ 
x> v v^n^-^^> ? x> v ^^a^^^h ! ;x>, 
^d + ^^7 : -h^x>, y->^U>, f h7bF077 
>, ^^WA7^ F, ^y^^x;U^*-> h\ 
it'T'^k g^K, x?-;l/^.*lf>ffi, -^^>, x^>, 

IB ( 1 6 ) IB«S<D«rigM»S^ a 
(19) SuiB^Fffitt«*s, BlISBl^b**, 5f»««{b 

S?, ^^y-;u, x^-r;i/ v r ^ >, r;u+^x h y 
;k ^ay>fb«ib** % ^--ffbKfb**. ^^x^-r 

^^->ft xfp7W, r;u^;wiffl^ 
i&, RO*cn?>©il^^6iSIR3n42ofe(±<D»fi!E 

7l/-;k r^>, r;u^>>, x^b>, x-r 
^{b^9, xhtj;i,, ^yxhijjK r;i/^->, fc*'J 
IfiRaKfb^BJ. fh7bFa77>, 
t^A7^ K, ^dBtt^F-, ^>^^mS, ^>^PW 
>, *X7-f>Mfb«J. SO'TiU+>^^ 

tf^-^*6«!Sti4tt©ieflI[fb^«rftS, MSB 
( 1 ) 8B«©BfriHlf4fi^«J. 
(2 0) fria^ffl]j?W^^^-^, x»y-;k -fy^ 

^^xfjl/7^>, ^xf;Mf;l/7^>, MJxf 
;UT 5 >, ^^7i>, v?x^;I/T$>, b*X F U 

^^;u->»;;ur^>, 7>^x7, x^u>t?r^>, 
^PbU>^T^>, h M^x^;l/X^U>>?7 ^ 

>, h y xxm>^7 ^ >, h'jxwa7-{>, 
hy^^ju^xy^>, r »J;k ->^P^>^t^x>, 
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x>, is?njr?$i>x.^^ ispa^y'Z b Ox-ls, is 

B?fB ( 1 9 ) fBtgCDHrrlEM*4S^^o 

(2 l) miB^nitt«^c s -c 12 r;u^>^6^;0, 

T;i^», x*tr>, x-^;k SfHt$jj, x > y 
^ ^y-hy^ r;t^>, ey^>. «JR8Htfb^ 

Sft£f6<Dge{ifb^r*£, fflrie ( i ) idiScDBulgJi 

(22) W8B»«BW3Wy*y-^. x*y-;k -fy:f 

y t^x^T * >, iyx^;l/y 5 hUx^ 20 

y y jwr 5 7>^7, x^u>>>t5>, 
T'ofi/^^, b yy^i/i^xf u>^7 5 

hyyf;i/W7^>, ry;k i^n-x>£^x>, 
•^>if>, x^;l/«^>4f>, Ml/X>, i^P^^lf^ 
X>, i/^Dt^^^i>, ^^P^7^h'jXX is 

^ot^ff^xy^ ^>*U>, rF7tFP77 
^^WA7? F, isJ^JlZJl^^ris K, |^ 

x*;l/^*-y->&, ^£>. x£>, 30 

SWB < 2 1 ) IBtg(Dmrfg/Sf4g^^o 

(23) H98E4>fc < <t 4> 1 o©f|}|8fb'&«J#* ^ 
>>x^jU-. ^/c&^y^^U-B, A K G 

a, I n, A s */c»S b**{M»; Me, A 1 H (N 
EtMeJ :»3^Jbr^2/>; (Me 3 N ) A 1 H 
3 ; (EtMe 2 N) A 1 H 3 ; (Et 3 N)AlH 3 ;C 
pWH, ; CpaMo H, ; bVS *>U- % h yx^;U 

-> hy-rv^ib-, h y n^pbvu-, fv^v^ 

P£;U-, h'Jn^-, h y , £fc 40 

«x^;U^y?-;U- B, AL Ga, In, A s 

S b ; r h vjt&Jl-s f-h^x^;l/-, r F77xr. 

i/c(Jfh7nm-Si, Ti, Zr, H 
f, Ge, Sn$/diPb ; ^x^;U-, 
$/c«^>fV^-B, AL Ga, In, Asjfc 

iisb*i<ta, mm. -?v\m. mm. av<t 
x^;i/- 4 ny^y:/^-, F'jn^utx-, h 

JU-B, AK Ga. In, Asl/c«Sb F'J^f Jl/ 50 
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>, h »;x^;UT 3- > ; tP^^^-S/ctt^x^ 

;U-Zn, CdS/c«Hg; (^^>fW 4 Cr ; 
E 1 3 P b (^t^>KS/) ; Cp,Me 2 Z r ; (M 
eNC) ,PtMe, ; Cp I r ( C, H 4 ) 2 ; t'X C p 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 
gi/dJCr ; t*^x^-;l/^>^> ; t^^>-te'>-C 
o, MoJtoJCr ; F'j7i^l/-Bi, Sbii/di 
As ; F ■Jt'^'o>; F'MCp-Sc, Y, L 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, YbJ/diLu ; f F7Cp- 
Th, Pa, U, Np, Pu*/diAmF'JX7'J;W 
Uv^AiCpCr (CO) 1 ;Cp I ZrMe 2 ;Cp 
CuPEt J ;CPIn;CpIr (i^P^^x 
>) ;CpPd (T«;;l/) ; CpGaMe, ; CpGa 
Et, ; FeC0 3 ; (is?ia* 
^^fF7i» F e C0 3 ; xWxP-fe> ; Cp 
Mn (CO) j ; (^^P^hyx»Mo (C 
O) 3 ; T 1 C p ; C p,WH, ; U>^U>)W(C 
O) 3 ; CpRe (CO) 3 ; CpRh (CO),; Ir 

(r yji/) 3 : P t (TU-rtO , ; Cp I r (^*a** 
#*^*>) : [Ir (OMe) (5/*a**$r*j/tf 
» ] , ; Ru (^*P*££*^:*>) (7'JW 2 ; 
Ru 3 C0 12 ; F e (CO) s ; C o 2 (CO) 8 ;Ru 

(CO) 3 (1, 3-i^P^*i^x>) ;Os 3 CO 
12 ;Cr (CO) 6 ; CpC o (CO) 2 ;Mn 2 (C 
O) 10 ; C pMn (CO) 3 ; (i/ZU^zf* F'Jx 
>) Mo (CO) 3 ;Mo (CO) 6 ; N i (CO) 4 ; 
Re, (CO) 10 ; CpRe (CO) 3 ;CpRh (C 
0) 2 ;Ru 3 (CO) 12 ; W (CO) 6 ; CpV (C 
0) 4 ;CF 3 Co (CO) 4 ; Pt (CO) 2 (is?u* 

; I r (CO) , 0>^D:*-££*>>:* 
>) ; (CO) 4 F e [P (OCH 3 ) 3 ] ; (CO) « F 
e[N(CH 3 ) 3 ] ;CoNO(CO) 3 ; 7b*zs. 
OCH (CF 3 ) OCMe, (CF 3 ) , OCMe (C 
F 3 ) OS i (CH 3 ) 3 , OC (CH 3 ) 3 , OC (S 

i Me 3 ) 3 , J/diOC (CF 3 ) 3 Li, Na, K, R 

b, Cs, Fr, Cu, Agr, Au, Hg&tc&Tl ; 
rF^F*^ f F7xF + ^X f F7-/V7W 
is, f F7^F^, f F7^3yF^X "rY^AV 
•7b*is. f F7OCH (CF 3 ) ,, fF70CMe, 

(CF 3 ) , rF70CMe (CF 3 ),, fF70C 
(CH 3 ) 3 , fF70C (SiMe 3 ) 3 , rF70C 
(CF 3 ) F7OS1 (CH 3 ) 3 Si, Ge, 

Sn, Pb, T i , Z r^/c«H f ; VO (Jyy'atf 
+ e>) 3 , F^V7*P^^ b*)m27b*is. b 
»Jn^F + 'X h'Hv^h + 'X F^h+'X F'i 
xFt'X b »;OCH (CF 3 ) FUOCMe, (C 
F 3 ) , h UOCMe (CF 3 ) ,, F'JOC (C 
H 3 ) 3 , b yOC (S i Me 3 ) 3 , F'JOC (C 
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F,) 3, ^/dih'iOSi (CH 3 ) 3 , B, A K G 
a, In, P % A s ttcteS b ; E t 3 Pb (>fV7*a 
#+S/K) ; (S3^h + ^» CuPMe 3 ;fh7 + 

Ti, Zr, Hf, Si, Ge, Sn^/diPb ; ^x 

rJfi{k«j: hrx^^ji/T 5^r-rt/5/>*ffcW: Me 2 
Zn ( h yx^;l/7^» 2 ; ^x^;l/TS 

»jx (^W^) T>^x ; h y x (zss?)l io 
r ^ y ) r;ue>> ; hyx {V>* ?-;uy ^ y) x^b' 

>isTHS) TJl^x^A ; (CO)Je [N (C 
H 3 ) ,] : L i 4 NaJ/diKN (S i Me 3 ) ; ^> 

X ; ^ ^ / >?^>^Xr> ; b VXisj* 
^;UT5 y ( h iM^x^U^y 5 -O ; C 

pCu(PEt 3 ) ;CpCu (hJ7x^;^X7^ 
>) ; (1 3^h+^) CuPMe 3 ; P t (P 20 
F 3 ) 4 ; N i (PF 3 ) 4 ; C r (PF 3 ) . ; (E t 
3 P) 3 Mo (CO),; I r (PF 3 ) 4 ; T i (N0 3 ) 
4 ; Z r (N0 3 ) 4 ; Hf (NO,) 4 : S i (CH,), 
(NO,) ;RuNO (N0 3 ) 3 : ffiWtffVO^ ; Sn 
(NO,) 4 : C o (NO,) , ; VO (NO,) , ; C r O 
2 (N0 3 ) 2 ;TiCl4;ZnCl 2 ;ZrCl4;Hf 
C 1 4 ! A 1 C 1, ; SiCl,;GaCl 3 ; SnC 
l,:CoCl,:^?JK *sx.?jl>- y 
vm-AK B, Ge 4 Si$/diAs^oyWt 
f29;N(SiMe 3 ) 2 Li, NaJfcttK ; B (CH 2 30 
SiMe 3 ) 3 ; ( (Me 3 S i ) ,N) 3 -B, A 1 v G 
aMIn; (M e , S i C H 2 ) 4 - T i , Z r £tc 
ttHf ; Stcte { (Me,S i ) 2 N} 2 -Zn, Cd£ 

WE ( 1 ) Ett0WRJ«Ba£«. 

(24) |k?If$ fc WIR^Ji#«©fc«>©*ffir * -o 
X. 

we ( 1 ) ^©«rKWHs^rt<D«nKfb^«j*a{fc 

TS^f^i, »<kShfcWW8»*> ffe©^[5JSJ£ 

jw*«c»at&**-»:/£> mfksnfcWEWli^ff© 

(25) «riBii^«^*^©«i««*r**. we (2 

4 ) EfS©^, 

(2 6) WK£HJRj£SWs, a<fcSn^lWSBBW8««i 
ttJM*«ca*ASh*. WE (2 4) EttZ>#tt. 
(2 7) «riBI9^rad«notnBtnB«lK«:A{kr 

awwstt/<-s> * #*©so*©iifln<t*#:. ti§L*mtt so 
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•eaeaprtfc^Ai-sx^y^t. swksn/cWEWig 

F flute (2 4) E*M>#S. 

(28) we^kjsswstcjw. wtm. &tm * 

fct*^ WE (2 4) Ett©#&, 

(29) mm7zm&*m. • >^ 

4. WE (2 8) B*<D#fe 

(30) DriEKjun^BOR. *v>, rnmum, 

eiilRSftS. WE (2 8) Ett©:£ffi- 
(3 1) WE^{kffl#T>*xT. t rs^k 

h^©a*^totfSr^^-^6aBR3ti*. WE 
(28) 1 BtS©;fr£ 0 

(3 2) WE^>f{kftl#^>^X *»5>< ^pp->7 

t>««dtr^-^6aKsn& % me (28) tats 

(33) mawt*3ojH±©iia*^<DSES/^x 

(Dv'-^VXCCBSTX-r * WE#*©lo# 

WEW^^^ft<D»fks*aft:«ri8«m*s*. m<o 
4, WE (2 4) 

(34) «na»«*3^«±©»a4^©ss:^^^ 

5r>XCtiH"rXT*^*^K WE#X©lO# 

MEWIg^4®^©m{kSn/cH0lg«J®4^, so© 

4, WE (2 4) EJBO^ffi. 
(3 5) WES«*4o«±©att4^©3ffi^JU^ 
©->— JrVX^CBi-rx-r ^ y'&Sfr, w\M13x<D\r>i$ 
WEm^*4«^©ia{kStifcWK«lJBt*S*. 
ttxifirt-V- tixv&t). MteJM©#*#Mi*k»rcA 
0, MfcjJ5©#x*s, ffi*<0«fk3*aA:fflrl8«rtIi, 15 
E ( 1 ) Ett©tOTJR»4«^©»fk3tifclWB«Wt 
t^te^-^eiRSn*, WE (2 4) Ett<D# 

So 

(3 6) Kieiffi^ 4 o«±©i& ^ ^<?)?a^'j^ 

WEWKIl^il^^^kSti/cWIg^R^^. M<D 

E ( 1 ) EfS©W^««^«l©»fkS*ifcinB««i 
^t?^;U-^6jl!R^n4, WE (2 4) E«<0* 

(3 7) WE««^4^«±©^^4^7X©^S^Vl/X 

mnEwmmnu^<omt^ti,tcmmmm^^. so© 
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z-£tsy)i—7frt>miRzti2>> mile (24) im<oij 

(38) fjieaS* 5 -ofcU:C9^&S tfX<D$S£.'MZ 

B«iaBfilgM?4im^5©*<b$n/cH?ril^K*^. su© 

ffia ( i ) &m<Dffimmtm.&&<Dm.<t2titc io 

s. Btria (2 4) tat8<D^So 

(39) mammK ssst*. &r. wts 
mm, a r ^x. sumim. 79 x*** • 

■;3>»«. G.eli, SiGelg, GaAsiS, 

sns. wie ( 2 4 ) tess©*& 

(4 o) Buiam^^h7>^x^, n>f ; >-9-. y 

tf. lamii* */c«tBse«i«j*-c4.6. mria (2 
5 ) tm.<Dijm. 

(4 i) sspust. nmwii. msmmmt. ex 

ft* £>©«:*$(,>-€. mffan>r ; >if«it(Dil>^< £6 1 
o©flMHMfc&s. BUia ( 2 4 ) E«W>*tt«: «fc 9 Ft^S 

(4 2) mifaffi^CDil^^JlA^, SiO„ SiO.N 30 

S i^,, T i ON. A 1 N. SiN. TiN, T 
a,0 s . TiO,, ZrO,, HfO,, A1,0 3 . La, 
O,. Y.O,. Ch6ffl^, S£tt£fc«&M. Rtf 

fa ( 4 1 ) fai£©7ji£ 0 

(4 3) iuiaiimft*i«ii««t4r$)S. fuia (4 i ) 
ta$&©;£i£ 0 

(4 4) iwia^'^tttW. *y->')3>, w. Mo. 

Ti. Cr, Cu. ROfcn^K-^/cW^K-^ 

s. me (4 i ) taigw^a. 

(4 5) miSmm'-iVTrt. TaN. TaSiN. Ti 
A 1 N, TiSiN, TaWN, TiWN, T a A 1 
N. NbN. ZrN, TaTiN, I rO„ Os. O 
sO„ MoSi. TiSi, ReO,, MCtl6©F 

•7fr?>mvi2ti2>> Hoia (4i) ia$g©^„ 
( 4 6 ) f5fajgas«@A*. ^< 3 >. Ni. Pd. 

Pt, Cu. A g, Au, Ru. Ir, Rh . Ir 

O,. TaN. TaSiN. Ta. SrRuO,. LaS 50 
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rC oO„ Mcn?>© 

(4i)iats©*ffi„ 

(4 7) SiO,. SiO.N,, Si, 

N,. Ta,0„ TiO,. ZrO„ HfO,. Al 

ABo^wt^a^x*^ bmmitm*£tstf}i>- 

T^igfRSti. CCtB*, Al, Ti. Zr. H 
f. V. Nb. Ta, Cr. Mo. W. Cu^tf^ 

Hfbftr* 0 . A jWB 1 nift 3 ©iE©^m^?rWr 
&^fc< ifclo© jIJra©# 9. ffisKittBj 

# s . ?2>SSX hcO^A • -^'U^A, v^Unv^x 
hO>f)A • ^'J ^A. ^-^Af^l-D^f^A 
•;<'J^A, ?-£>$|g. T.rt'S >&-( * h 'J^A. T 

i-f^h'^A, W®^7-^A. >T4WZ>}\,-a-*J 
A. «±SF-:/- fr-YMtt. SO'Cfie.OF-T'Sfc 

jitR^n-s. Mia (4 i ) iais©:fr&„ 
(4 8) ffiim$$nm&. Ni. Pd. 

Pt. Cu. Ag. Au, Ru. Ir, Rh. Ir 
O,. TaN. TaSiN. Ta. SrRuO,. LaS 
r C o O 3 . 7k.V C*i6© F — v't. fctt# F - 

ta ( 4 1 ) iatE<D3fr?£. 

(4 9) gtm^JirtKx^^vy^nfch 

(2 4) iatg©^ffi«:<t:«)ff»sns^„ 

( 5 o ) mifa^m&jftf. sio„ sio.N,. si 3 
n 4 . ir-fi';>-*7x, smmitwi. ai.o,, s 

Ji^^tf^u-^estR^n-s. suta (4 9) sffio 

(5 1) Bflfaffi^©^'JTlvf*4*5. WN, TiN. Ta 
N. SiO„ SiO.N,, SijN,. <rjmv> *f 
^Jl^fcia. AI.O,, RZ?Ctlt><D)r-y$itc 

g!R$n^>. fi«fa (4 9) ia*s©^„ 

( 5 2 ) mieieigtmtf. #')->';ra>. Al. W. M 
o. Ti. cr. cu, syaycneoK-T'isfce 
#f ti^. &cf^n«dtr^-^ea 
iRSft*. iaia (4 9) iats©^& 

(5 3) V-XRCf Fu<r>fM£. MEy-xMi 
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©IJIfl»SIS#* BUlfi (2 4) fSiSO^&CCcfcOttSSft 

(5 4) mtZ?- h^l*^, Si0 2 , SiO K N v , 
Si 3 N«, Ta 2 O s , TiO a , ZrO,, Hf0 2 , A 

1 2 0 3 , La 2 0 3 , Y 2 0 3 , «^^t£jgl?{b^, it¥ 
5£AB0 3 £WT£^ti:/X;*7^ h^Ig^*^^ 
~:?>6iltRi*n, CCtB^ AK Ti 4 Zr, H 

f, V, Nb, Ta, Cr 4 Mo, W, Cu^O^ 10 
~:/a>6jltR2n&3:JI£^, £4> 1ocdB£1£ 

Z>'Pt£< t i> 1 oCDit^CD*^*>r&9, BUlB^{M25 

BtY?hy)A % ^r>fin7r.»)A k ^r-fK^bn-^ 20 

miRZtlZ. «5ffi (5 3) IS«£(D^ 0 
(5 5) MIB^-hPmf*^2o^±OJ1^6^^n 
B?IB (5 3) fdigC0^& 

(5 6) BaiB^- bmm^ 4<y^«;n>, al a 

g, Bi, Cd, Fe 4 Ga, Hf, In, Mn, N 
b, Y, Z r, N i , Pt , Be, I r, Te, Re, 
Rh,W, Mo, Cr, Fe, Pd, Au, Rh, T 

i, Cr, Cu, RVCti^W-y'StcteRF-y'^ 30 

WIB ( 5 3) IBtgCD^o 

Hi] SfehCtPF ETMNFETfT0l* 
*WT£JBSI38g<DS$rffi0r&£ o 

[S3] mmMds&mm&oimmm'c&z. 

[S4] ma[EiKiB^m^(DKEa-c*^ 0 

[05] h zr>zsx2<Dmmmv$>*> 0 

[06] i^i^-r^'>'j3>ig5 o#gt£an 40 

[07] ^';^>SS5 0^®{tso^l:$nr, s i 
[08] mtisjv^~VA<Dtpr$ms s^^&^x^ 

[09] ±J15 7#Z r0 2 »^7X7if|:fM 

[0i o] #y ^^ifi?- h^S5 2 iutfft? so 



2002-60944 

64 

[012] ffiSSrr^^tf^ti, 5 8#7&&3 

[013] y-x/Ku>r>}TiA^^f^n"r, 

[014] F7>^X«II^^ 

[015] ft-h U>*#8t (ST I ) 7 3Wn-5x^ 

7 2^wr^>^«;^>s«6o^, ps^msiso-SB 

[016] hiimtt6 4MVX + >^1 (fflfctf 
S i,N,) 7 7*»«±«:0JsRSti4, f*^>^x*<D 

H17] vxt>^17 7^aw, NFETy- 
[018] NFET^hlg6 2^M3n6 l 

> s> x ^ <d jfcia Kffi 0 r * £ . 

[019] {b¥ttttfi9fB (CMP) CCj;r)*ffi^S<t 

h^>^^cr>^fi£^-rKffi0r*^ o 

[H2 0 ] vx + >y»7 7rt5C*5l^r, PFETy- 
h«:«^-r4aB»CCBBP*JJ|5)«S*i*.. h^>^X£<D 

[02 1 ] PFETy-h«S7 43Wft$3jh5, 

[02 2] <b¥«*£¥fig (CMP) CC<fcO*il3&J¥S{b 

[023] NFETRO'PFETCD-en-en^br, 

[024] X^-- ?Bf&7'a*bx<D'&i<c. NFETM 

pf ETcD-en-entc^Lr, v-x/Fu-f>JT&* 

[025] hu>^*wT&*«3 03WB^sns. a 
/ir2>7 r >if(Dff^^^:*rKffi0r*^)^o 

[026] 75 y»» 3 1 RUftMO)'* »; T 3 2 jW&JER 

s@n>7 r >if<D0^^Kffi0r&^ e 
[02 7 ] m^mm3 3#ffMsn£, s®^>r>if 

[02 8] i^3 4A«5n^, «i=i>7 ff >-*<D 
[02 9] !SaJmg3 5#ff*J&£ft£, Sf3>r>^ 

KffiH r ^> o 

[03 0] M^/c«as<D{b^S^/c«MT-H«»^ 
ZtJ6(DgB^I VX 7^ A *tS^-0-C*> h 0 
[03 1 ] h ■ 3>f>f(DKIir*^ e 
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8 1 




3 5 




8 2 




3 6 
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[0 1 ] [02] 




[03] 



[04] 



(35) #gJJ2 0 0 2 - 6 0 9 4 4 



[05] [06] 
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[013] [014] 
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(38) 
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(51)Int.Cl . 7 

H 0 1 L 21/285 
21/31 
21/768 
21/822 
21/8238 
27/04 
27/092 
29/78 



F I 
HO 1 L 



21/285 

21/31 

21/90 

29/78 

27/08 

27/04 



C 
B 
A 

3 0 1 G 
3 2 1 D 

C 



(#*) 
5F048 
5 F 1 0 3 
5 F 1 40 



TyV^^ai0567, 
*4 10 



F £ - A (## ) 4K030 AA06 
BA02 
BA38 
CA06 

4M104 BB01 
BB08 
BB32 
EE16 

5F033 HH08 
HH32 
JJ18 
J334 
KK19 
IWtt3 
RR04 

5F038 AC05 

5F045 AA03 
AC02 
CA01 
DC63 

5F048 AC03 
BG14 

5F103 AA04 
HH04 
LL14 

5F140 AB03 
BD09 
BF05 
BH15 



AA11 AA13 
BA05 BA10 
BA42 BA43 
CA07 EA01 
BB02 BB04 
BB13 BB14 
CC05 DD45 
EE17 GG09 
HH11 HH18 
HH33 HH34 
3J19 JJ20 
KK08 KK12 
KK20 MWI01 
NN06 NN07 
RR06 RR08 
AC10 AC16 
AA15 AB03 
AC07 AF01 
CA05 CA09 



AA14 BA01 
BA20 BA22 
BA48 CA04 
FA10 LA15 
BB05 BB06 
BB16 BB18 
EE03 EE12 
GG10 GG14 
HH19 HH20 
3J08 DJ11 
3J32 3J33 
KK17 KK18 

Md02 mu 

PP06 RR03 
RR14 SS11 
EZ20 

AB31 ACOl 
AF07 AF10 
CB05 CB10 



BB04 BB09 BB11 BB13 

DD16 D027 DD28 HH03 
HH05 LL01 LL07 LL11 

BD02 BD04 BD05 BD07 
BD11 BKL2 BE10 BF01 
BF06 BF07 BG08 BG28 
CB01 CB04 CB08 CE07 



